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INTRODUCTION 
Aerospace Medicine and Biology is a continuing bibliography which, by means of 
periodic supplements, serves as a current abstracting and announcement medium for ref- 
erences on this subject. The publication is compiled through the cooperative efforts of the 
Aerospace Medicine and Biology Bibliography Project of the Library of Congress (LC), 
the American Institute of Aeronautics and Astronautics (AIAA), and NASA. It assembles, 
within the covers of a single bibliographic announcement, groups of references that were 
formerly announced in separate journals, and provides a convenient compilation for medi- 
cal and biological scientists. Additional background details for this publication can be found 
in the first issue, NASA SP-7011, which was published in July, 1964. Supplements are 
identified by the same number followed by two additional digits in parentheses. 
In its subject coverage, Aerospace Medicine and Biology concentrates on the biological, 
physiological, psychological, and environmental effects to which man is subjected during 
and following simulated or actual flight in the earth’s atmosphere or in interplanetary space. 
References describing similar effects on biological organisms of lower order are also in- 
cluded. Such related topics as sanitary problems, pharmacology, toxicology, safety and 
survival, life support systems, exobiology, and personnel factors receive appropriate atten- 
tion. In general, emphasis will be placed on applied research, but references to fundamental 
studies and theoretical principles related to experimental development also qualify for 
inclusion. The contents of this issue are comprised of abstracts that were prepared by the 
three contributing organizations. 
Each entry consists of a standard citation accompanied by its abstract. It is included 
in one of three groups of references that appear in the following order: 
a. NASA entries identified by their STAR accession numbers (N66-10000 series), 
b. AIAA entries identified by their ZAA accession numbers (A66-10000 series); and 
c. LC entries identified by a number in the A66-80000 series. 
Many of the abstracts included in this publication have been reproduced from those 
appearing in STAR and ZAA. This procedure, adopted in the interests of economy and 
speed, has introduced some variation in size, style, and intensity of type. 
I 
AVAILABILITY OF DOCUMENTS 
STAR Entries 
NASA documents listed are available without charge to: 
1. NASA Offices, Centers, contractors, subcontractors, grantees, and consultants. 
2. Other U. S. Government agencies and their contractors. 
3. Libraries that maintain depositories of NASA documents for public reference. 
4. Other organizations having a need for NASA documents in work related to the 
5 .  Foreign organizations that exchange publications with NASA or that maintain 
Non-NASA documents listed are provided by NASA without charge only to NASA 
aerospace program. 
depositories of NASA documents for public use. 
Offices, Centers, contractors, subcontractors, grantees, and consultants. 
Organizations and individuals not falling into one of these categories may purchase 
the documents listed from either of two sales agencies, as specifically identified 
in the abstract section: 
Superintendent of Documents (GPO) 
U .S. Government Printing Office 
Washington,.D.C. 20402 
Clearinghouse for Federal Scientific 
and Technical Information (CFSTI), 
Port Royal Road, Springfield, Virginia, 22151 
Information on the availability of this .publication and other reports covering 
NASA scientific and technical information may be obtained by writing to: 
Scientific and Technical Information Division 
National Aeronautics and Space Administration 
Code USS-AD 
Washington, D.C. 20546 
Collections of N A S A  documents are currently on file in the organizations listed on 
the inside of (he back cover. 
(continuedl 
IAA Entries 
All articles listed are available from the American Institute of Aeronautics and Astro- 
nautics, Technical Information Service. Individual and Corporate AlAA Members in the 
United States and Canada may borrow publications without charge. Interlibrary loan 
privileges are extended to the libraries of government agencies and of academic non- 
profit institutions in the United States and Canada. Loan requests may be made by mail, 
telephone, telegram, 0.r in person. Additional information about lending, phot-ocopying, and 
reference service will be furnished on request. Address all inquiries to: 
Technical Information Service 
American Institute of Aeronautics and Astronautics, Inc. 
750 Third Avenue, New York 17, New Y ork 
For further details please consult the fntroductions to STAR and f A A ,  respectively. 
LC Entries 
Articles listed are. available in the journals in which they appeared. They may be 
borrowed or consulted in libraries maintaining sets of these journals. In some instances, 
reprints may be available from the journal offices. 
AVAILABILITY OF THIS BIBLIOGRAPHY 
Copies of Aerospace Medicine and Biology (SP-7011) and its supplements can be 
obtained from NASA (Code USS-A), without charge, by NASA offices and contractors, 
U.S. Government agencies and their contractors, and organizations that are working in 
direct support of NASA programs. 
Other organizations can purchase copies 6f the bibliography from the Clearinghouse 
for Federal Scientific and Technical Information, Springfield, Virginia 2215 1. 
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STAR ENTRIES 
N66-12162.# Dunlap and Associates. Inc.. Darien. Conn. 
APPARENT MOVEMENT PHENOMENA ON CRT DISPLAYS: 
MENTS OF PULSED LIGHT SOURCES 
H. M. Bowen. L. L. Vallerie. F. J. Affinito. and J. G. Wohl 
Washington, NASA, Dec. 1965 31 p 
(Contract NASw-954) 
THRESHOLD DETERMINATIONS OF APPARENT MOVE- 
(NASA-CR-342) CFSTI: HC $2.00/MF $0.50 CSCL 05H 
The "jump" phenomenon is due to stroboscopic interac- 
tion between saccadic eye movements (rapid movement from 
one fixation point to  another) and pulsed light sources. The 
threshold for perception of a lumped image is primarily a func- 
tion of the brightness of the pulse and the brightness of the 
background against which the jumped image is seen. In order 
to maintain high brightness of display. with a pulse brightness 
sufficiently low to  avoid the jump phenomenon. PRF should be 
increased as far as possible. The "shift" phenomenon is be- 
lieved to  be due to  stroboscopic interaction between small. in- 
voluntary eye movements and pulsed light sources. Experi- 
ments with the present equipment indicate that these effects 
are very small and. under the particular circumstances of the 
experiment.could not be  seen by some observers. It is reasoned 
that special conditions (such as those existing on certain CRT 
displays) are required for the production of the shift phenom- 
enon. Adequate investigation of the shift phenomenon there- 
fore requires simulation of these conditions. Author 
N66-12177.n Naval School of Aviation Medicine. Pensacola. 
Fla. 
EFFECTS OF PROLONGED CALORIC STIMULATION UPON 
OCULOMOTOR, VESTIBULOSPINAL, AND SEGMENTAL 
SPINAL ACTIVITY 
Bo E. Gernandt, Makoto Igarashi. and Harlow W. Ades 24 Jun. 
1965 19 p refs Its Rept. No. 2 
(NASA Order R-93) 
CSCL 06s 
Tha effects of prolonged caloric stimulation with hot (45" 
c )  or ice water have been studied upon eye movements. vestib- 
ulospinal. and segmental spinal activity. Results demonstrate 
that continuous irrigation wi th water of extreme temperatures 
evokes. in addition to the effects upon cupular position by 
endolymphatic convection currents, an initial excitatory ther- 
mal effect shown by increased afferent firing, followed by a 
Paralyzing effect upon vestibular sensorineural structures. In 
(NASA-CR-68266; NSAM-934) CFSTI: HC $1.00/MF $0.60 
ordar to  loca!:ze more spsci!ical!y the site of action of thermal 
stimulation. experiments were carried out upon labyrinthec- 
tomized squirrel monkeys and monkeys with the three semi- 
circular canals plugged. These results. and those obtained by 
recprding the cochlear microphonic and neural components 
to click stimulation during maximal cold and warm irrigation Of 
the ear, indicate the effect is upon the peripheral nerve fibers 
somewhere between ampulla and internal auditory meatus. 
Author 
N66-12196.# Bell Helicopter Co.. Fort Worth. Tex. 
RESEARCH ON UTILIZATION OF PART TASK SPATIAL 
ORIENTATION INFORMATION IN THE DYNAMIC SIMU- 
LATOR 
C. B. Elam and Billie A. Abbott Jun. 1965 86 p refs Its Tech. 
(Contract NASw-439) 
Rept.-299-099-284 
(NASA-CR-68219) CFSTI: HC $3.00/MF $0.75 CSCL 05H 
Fifteen professional pilots and a like number of R.0.T.C 
students were used as subjects in establishing the relative diffi- 
culty in controlling for pitch, roll, yaw and altitude when these 
parameters were presented in all possible combinations with 
oneanother. The Bell simulator was used with the Norden verti- 
cal display serving as the media for information transmission. 
Momentary error and control position were recorded and were 
later converted into error and inefficiency scores. While highly 
significant in a statistical sense. the differences between con- 
ditions were considered to  be of limited theoretical interest. 
The primary contribution of the study was in its comparison of 
the different indices of error (absolute. squared and standard 
deviation) and the measures of' inefficiency. It was concluded 
that the standard deviation is the most sensitive of the error 
measurements and that an index of inefficiency (product of the 
error and the rate of control movement) is more sensitive of 
error alone. Author 
N66-12198.# Chicago Univ.. 111. Dept. of Biophysics. 
ACTERIZATION OF FRACTION I PROTEIN 
R. Haselkorn. H. Fernandez-Moran, F. J. Kieras. and E. F. J. 
van Bruggen 119651 17 p refs 
(Grant NSG-441-63) 
ELECTRON MICROSCOPIC AND BIOCHEMICAL CHAR- 
(NASA-CR-68099) CFSTI: HC $1.00/MF $0.50 CSCL 06B 
High resolution electron micrographs of Fraction I protein 
from Chinese cabbage leaves have been obtained. The pro- 
tein. which has ribulose 1, 5-diphosphate carboxylase activity. 
appears to be a cube with edge of about 120 A. substructure 
can be seen in individual particles, consistent with a model 
having 24 subunits, the number prescribed by the available 
physical and chemical data. Author 
NMI-lUoOg# Northrop Space Labs.. Hawthorne, Calif. 
INVESTIGATION OF PEROGNATHUS AS AN EXPERI- 
MENTAL ORGANISM FOR RESEARCH IN SPACE BIOL- 
0GY Progress Report. 1 Jul.40 Sop. ig66 
1 
N66-12219 
J. J. Gambino and Lindberg I19651 23 p refs 
(Contract NASw-812) 
PSCL 06C 
Pocket mice subjected to  1000 rad and 1500 rad whole 
body Cow irradiation were sacrificed in the one week period 
following exposure. Histopathology of the intestinal mucosa 
was examined. Degenerative changes were noted within hours 
after irradiation, but regeneration of epithelial cells was prompt, 
and even at the 1500 rad dose level. was completed by about 
7 days post-irradiation. Tritiated thymidine studies indicate that 
pocket mice have a villus transit time of 5.7 days for intestinal 
mucosa cells in contrast to 4.3 days and 2.1 days for germfree 
and conventional CFW mice, respectively. Data are presented 
on the growth and development of 26  individuals from 8 litters, 
22 of which were the result of the first recorded matings of 
Perognathus longimembris in captivity. Semilogarithmic 
plots of body weight. total length, and lengths ,of tail, hind foot 
and ear showed polyphasic growth. All showed a four-part 
pattern with initial instantaneous percentage growth rates 
which varied from 4.4% for total length to 14.8% for ear 
Hind foot showed the most rapid growth, reaching near adult 
size by 2 0  days. Author 
N88-12219. National Aeronautics and Space Administration. 
Washington. D. C 
APPLICATION OF A DIGITAL COMPUTER TO MONITOR 
THE CONDITION OF A COSMONAUT AND LIFE-SUPPORT 
SYSTEMS 
R. M. Bayevskiy. V. V. Bogdanov. L. A. Kazar'yan. V. I. 
Yazdovskiy, and A. M. Zhdanov In its Autom. Control and 
Methods of Elec. Meas.. Vol. II Dec. 1965 p 116-122 refs 
(See N66-12201 03-10) CFSTI: HC $6.00/MF $1.50 
Human performance and life support systems in space are 
discussed in terms of automatic monitoring with a digital 
computer which can simulate clinical logic. Both systems 
aboard spacecraft and at ground stations are considered as is 
the selection of physiological methods to achieve automatic 
clinical control. Circuits are illustrated for a pulse channel, 
skin temperature measurement. and conditioned motor reaction. 
The automatic evaluation of the information received is con- 
sidered. Characteristics are given for digital computer converters 
for the various clinical parameters under consideration. M.W.R 
N88-12220' National Aeronautics and Space Administration. 
Washington. D. C. 
DATA PROCESSING SYSTEMS IN  SPACE BIOLOGY 
R. M. Bayevskiy. A. D. Voskresenskiy, 0. G. Gazenko. A. D. 
Yegorov. N. A.Chekhonadskiy et al In its Autom. Control and 
Methods of Elec. Meas.. Vol. II Dec. 1965 p 123-130 refs 
(See N66-12201 03-10) CFSTI: HC $6.00/MF $1.50 
Investigative and control systems are differentiated in a 
discussion of data processing applications in space biology. 
The former involves the performance of the organism during 
space flight, while medical control is concerned with the collec- 
tion of operational biological information to provide for flight 
safety. The mathematical simulation of reactions of the organism 
to factors during space flight is discussed, as are the technical 
problems associated with design of measuring, recording, and 
simulating devices. M.W.R. 
N66-12221. National Aeronautics and Space Administration. 
Washington. D. C. 
SENSORS FOR PHYSIOLOGICAL INVESTIGATIONS 
UNDER SPACEFLIGHT CONDITIONS 
I. T. Akulinichev. R. M. Bayevskiy. 0. G. Gazenko. I. S. Shad- 
rintsev. and K. P. Zazykin In its Autom. Control and Methods 
of Elec. Meas. Vol. II Dec. 1965 p 131-138 refs (See N66- 
12201 03-10) CFSTI: HC $6.00/MF $1.50 
Methodsofphysiological investigations and types of sensors 
used in Soviet satellites are reviewed. Transformation of 
biological processes into electrical processes is accomplished 
by induction, piezoelectricity. and strain gauges. Sensors are 
(NASA-CR-68217: NSL-64-29-8) CFSTI: HC $l.OO/MF $0.50 
also tabulated for the investigation of vegetative function. 
working capacity, and functional state of cerebral cortex. These 
include electrode, piezoelectric inductive, high frequency resist- 
ance. tachometric. rheostat. and contact devices. M.W.R. 
N66-12222' National Aeronautics and Space Administration, 
Washington, D. C. 
DESIGN OF AUTOMATIC EOUIPMENT FOR ANALYZING 
BALLISTOCARDIOGRAMS 
K. P. Buteyko. N. G. Buryy. N. V. Vas'kova. A. K. Romanov. and 
I. I .  Smirnova In its Autom. Control and Methods of Elec. 
Meas.,Vol. I 1  Dec. 1965 p 139-146 refs (See N66-12201 
03-10) CFSTI: HC $6.00/MF $1.50 
Sensor construction. calibration, and other aspects of 
design equlpment are considered for the analysis of ballisto- 
cardiograms (BCG). Two methods are proposed for the analy- 
sis of BCG's, both of which can determine pathological varia- 
tions in curves. Results graphed by the first method, based 
on the amplitude and duration investigation of the curves. 
compare BCG's of healthy people with those of persons 
exhibiting stenosis of the pulmonary artery. stenccardia. and 
mitral stenosis. The second method, in which the continuous 
curves are replaced by discrete values of amplitude. is se- 
lected because it requires less complex devices for processing 
the curves. A t  present. it is not possible to  make specific 
diagnoses on the basis of BCG analyses: however, the curves 
do distinguish healthy from sick people. The proposed device 
may be used to accumulate data for future statistical analyses 
and to correlate distribution curves with types of illness. 
M.W.R. 
N86-12260*# Public Health Service, Washington. D. C .  Bio- 
physics Section. 
CIDAL ACTIVITY OF ETHYLENE OXIDE; REDUCTION OF 
BACTERIAL CONTAMINATION ON SURFACES Fi f th 
Quarterly Summary Report 
Nov. 1965 8 p  
(NASA Order R-137) 
(NASA-CR-68090) CFSTI: HC $l.OO/MF $0.50 CSCL 061 
Progress is reported on the reduction of microbial dissemi- 
nation from humans. Tests were made on one subject dressed 
in street clothing, dressed in a sterile surgical scrub suit includ- 
ing cap and socks, and dressed in sterile surgical scrub suit 
including cap, socks, and surgical mask. Preliminary data indi- 
cated that dissemination of viable microorganisms can be 
reduced by wearing a sterile. efficient surgical face mask. Also. 
methods for optimum contamination of surfaces with human 
microorganisms without laboratory seeding were investigated 
in studies on the reduction of bacterial contamination during 
exposure to conditions of 40% relative humidity at 50°C. 
Data on natural contamination of stainless-steel strips during 
exposure for 72 hr in an area of moderate activity and ex- 
posure for 1-hr in a dynamic exposure chamber are presented. 
Exposure in a dynamic exposure chamber in which human 
shedding is occurring appeared to  be superior in that maxi- 
mum microbial contamination of the surfaces occurs in a short 
period which is desirable in order to avoid natural selection. 
E.E.8. 
REDUCTION OF BACTERIAL DISSEMINATION; GERMI- 
N68-12263*# National Aeronautics and Space Administration. 
Washington, D. C .  
RESTORATION OF CONTRACTILITY AND PROSPECTS 
F O R  TRANSPLANTATION OF H U M A N  AND ANIMAL 
HEARTS [O VOSSTANOVLENII SOKRATITEL'NOY AKTIV- 
NOSTI I PERSPEKTIVAKH TRANSPLANTATSII SERDTSA 
CHELOVEKA I ZHIVOTNYKH] 
2 
N66- 1 2299 
S. V. Andreyev Dec. 1965 8 p refs Transl. into ENGLISH 
from Eksperim. Khirur. i Anasteziol. (Moscow). v. 8, no. 4, 1964 
p 32--36 
(NASA-TT-F-404) CFSTI: HC $l.OO/MF $0.50 CSCL 06E 
Experiments on the restoration of contractility of the 
human hanrt after death and the possible resumption of hemo- 
dynamics in the organism are reported. based on postmortem 
examinations of 397 human hearts. The bioelectric activity 
of the myocardium and the significance of macroergic com- 
pounds (ortho- and pyrophosphoric acids. lactic acid. creatine, 
arginine, etc.) for the myocardial metabolism were studied to 
obtain data on the possibility. of transplanting human hearts. 
Restoration of contractility. up to 5 days after death and last- 
ing for more than 15 days. was possible in all cases of un- 
diseased hearts. Present obstacles to human heart transplan- 
tation (such as tissue or protein incompatibility. difficulty in 
rapid re-innervation. etc.) are discussed briefly. and prospects 
for future transplantations are based on successful biosyn- 
thesis of protein molecules and polymers. including the various 
amino acids, to be used in constructing an artificial heart 
without tissue incompatibility. Author 
N66-12269# 
ton, D. C. 
MOLECULAR BASIS OF MEMORY 
V. L. Ryzhkov 10  Nov. 1965 16 p refs Transl. into ENGLISH 
from Priroda (Moscow). no. 7. 1965 p 2-10 
(JPRS-32809: TT-65-33387) CFSTI: $1.00 
A broad range of problems with respect to memory based 
on biological mechanisms are examined. Discussed are ex- 
citation of nerve fibers with changes in polarization of ions 
along the fiber: nucleic acid metabolism in nerve cells: and a 
protein synthesis mechanism of memory which involves DNA 
threads. Structural diagrams are presented for the formation 
of the mediator RNA, and for protein synthesis. In support of 
the protein synthesis mechanism, experiments on memory 
carryover in planarians dissected with subsequent regenera- 
tion are discussed. Also reviewed are experiments on the 
transmission of memory in salivary gland chromosomes of 
insects by administration of a hormone called ecdisone. se- 
creted by insects. The effects of chromosome spiralization 
and antibodies on memory mechanisms are also considered. 
L.S. 
Joint Publications Research Service. Washing- 
N66-12271# Joint Publications Research Service. Washing- 
ton, D. C. 
CHANGE I N  OXYGEN PRESSURE IN THE HEART MUS- 
CLE 3U!?!NO ASCENT A N D  ACCELERATION 
Ye. A. KovalenkoandV. I. Korol’kov 29 Nov. 1965 refs Transl. 
into ENGLISH from Fiziol. Zh. SSSR (Moscow). v. 51. no. 8. 
Aug. 1965 p 966-973 
(JPRS-33066: TT-65-33643) CFSTI: $1.00 
Polarographic electrodes were implanted in the heart mus- 
cles of dogs in order to  study changes in myocardial oxygen 
pressure during ascent and acceleration. Prior to assent. car- 
diac contractions taken in a pressure chamber remained fairly 
constant and averaged about 145 per minute; this rose to  an 
average of 191 after erposure to  rising altitude conditions. 
Respiration rate rose from an average of 28 to 44  per minute. 
In all experiments oxygen pressure fell as altitude increased: 
temporary stays at 2. 4. and 6 km led to  approximate drops Of 
85%. 73%. and 64%. respectively. from initial levels. With 
brief stays at 8 and 12 km. these pressures decreased to  about 
48% and 42% and were accompanied by sharp hypoxic dis- 
orders and marked disturbances in EKG. Myocardial oxygen 
pressure tends t o  rise during the initial action of overloads 
from rotation in a centrifuge, but later falls in the presence of 
6. 8. 10. and 12 g overloads. Oxygen pressure falls more 
sharply during the third minute of rotation with overloads in 
the head-pelvisdirection thanwithtransverse overloads. M.W.R. 
N66-12273# Joint Publications Research Service, Washing- 
ton, D. C. 
CERTAIN PHYSIOLOGICAL REACTIONS OF MAN UNDER 
CONDITIONS OF BRIEF WEIGHTLESSNESS 
I .  I. Kas‘yan. A. S. Krasovskiy. I .  A. Kolosov. M. A. Lomova. 
V. I. Lebedev et al 1 Dec. 1965 23 p refs Transl. into ENG- 
LiSH irom ILv. Aka;. ::ei;t SSS!?, !%:. Bic!. !Vnncrnur!, nn 6. 
Sep.-Oct. 1965 p 633-646 
(JPRS-33115; TT-65-33692) CFSTI: $1.00 
Indices of physiological functions of 31 male subjects sub- 
jected to  weightlessness conditions were recorded by means 
of miniature medical equipment attached to the subjects. Re- 
cordings were made of the bioelectric activity of the brain (EEG). 
of the heart muscles (EKG). of respiratory rates, and of ves- 
tibular coordination reactions in the initial state before weight- 
lessness, during, and after. The physiological data obtained are 
tabulated, plotted. and discussed. L.S. 
N66-12294# Joint Publications Research Service. Washing- 
ton, D. C. 
THE EFFECT OF MICROWAVES ON LIVING ORGANISMS 
AND BIOLOGICAL STRUCTURES 
A. S. Presman 29 Nov. 1965 61 p refs Transl. into ENGLISH 
from Usp. Fiz. Nauk (Moscow). v. 86. no. 2, Jun. 1965 p 263- 
302 
(JPRS-33054;TT-65-33631) CFSTI: $3.00 
Experimental and theoretical studies on the biological ef- 
fect of microwaves are surveyed to familiarize physicists with 
the research reports published in biological and medical jour- 
nals. Areas reviewed cover the electrical properties of tissues 
in the microwave band; absorption of microwaves in living 
tissues: reactions of animal organisms to irradiation with me- 
dium and high intensity microwaves: reaction of human and 
animal organisms to low intensity microwave irradiation: 
changes in animal tissues and organs caused by microwaves: 
effects of microwaves and electromagnetic fields of other 
frequencies on the cellular and molecular level: mechanism 
problems of the biological effect of microwaves and electro- 
magnetic fields of other frequencies; reception and generation 
of electromagnetic fields in living organisms; and monitoring 
of microwaves to estimate their effect on people and in animal 
experiments. From the data. the assumption was made that 
the biological activity of electromagnetic fields is caused by 
the information interaction of these fields with the living organ- 
ism, and not the conversion of electromagnetic energy into 
other forms. An extensive bibliography is included. M.G.J. 
N66-12299# Joint Publications Research Service, Washing- 
ton. D. C. 
ANALYSIS OF THE EFFECT OF REPLACING NITROGEN 
BY HELIUM IN AIR ON THE DEVELOPMENT OF CHICK 
EMBRYOS 
V. M.  Savin, V. V. Rol’nik. P. A. Gul’tyayav, and V. V. Boriskin 
17 Nov. 1965 13 p refs Transl. into ENGLISH from Biofiz. 
(Moscow). v. 9. no. 5. 1964 p 589-596 
(JPRS-32905; TT-65-33482) CFSTI: $1.00 
In  studying the influence of prolonged replacement of ni- 
trogen in the air by helium on the vital activity of an organism. 
experiments wi th chick embryos were conducted. Results show 
that normal development of the chick embryo was not pre- 
vented, when 99 percent of the nitrogen was eliminated from 
the atmosphere and replaced by helium. It was also found that 
heat removal by convection increased approximately two-fold. 
and moisture evaporation from the egg’s surface intensified 
by about 40 percent in the helium-oxygen medium. These 
phenomena were attributed to the peculiarities of the physical 
properties of helium. M.G.J. 
3 
N66- 12345 
N66-12345'# National Aeronautics and Space Administration, 
Washington. D. C. 
AEROSPACE MEDICINE AND BIOLOGY A Continuing Bibli- 
ography with Indexes, Oct. 1965 
Nov. 1965 142 p refs 
(NASA-SP-lOll(17)) CFSTI: HC Sl.OO/MF $1.00 CSCL 06s 
N66-12346*# National Aeronautics and Space Administration, 
Washington. D. C. 
METHOD OF DETERMINING THE PROPAGATION VELOC- 
ITY OF PULSE WAVES [K METODIKE OPREDELENIYA 
SKOROSTI RASPROSTRANENIYA PUL'SOVOY VOLNY] 
V. P. Medvedev Dec. 1965 7 p refs Transl. into ENGLISH 
from Kardiologiya (Moscow). vol. 4. no. 1. 1964 p 79-82 
(NASA-TT-407) CFSTI: HC $l.OO/MF $0.50 CSCL 06P 
The recording of the pulse-wave velocity with a loop oscillo- 
graph converting the mechanical vibrations of the arterial 
walls into electrical oscillations. is described along with a 
sketch of the experimental setup. The velocity of the pulse was 
obtained by dividing the length of the aorta by the time lag 
of the pulse from the femoral artery with respect to the pulse 
from the carotid artery. The sphygmograms were analyzed 
througha 5 X rnagnifierattachedtotheoscillograph. Author 
N66-12371 Joint Publications Research Service. Washing- 
ton. D. C .  
HISTOCHEMICAL USE OF FRESH CUT TISSUE SHEET 
Shih-Ho Chang. Hsiao-Mei Ch'en. and I-Yu Pao In irs Transl. 
on Communist China's Sci. and Technol.. No. 234 8 Nov. 1965 
The technique of freezing and cutting fresh tissue sheets 
is described in detail, as well as the design and manufacture 
of a low temperature cryostat with 58-cubic centimeter capac- 
ity. It is pointed out that the adoption of the Chinese-made 
cryostat in histochemical research has the following advantages: 
(1) Use is made of the same tissue block to be frozen for con- 
tinuous sheet cutting in formulating many types of histochem- 
ical and biochemical methods. closely relating the transforma- 
tion of cell forms and the varlous transformations in chemical 
and biochemical analyses. (21 The cutting is more even (3) 
The temperature in the cryostat can be adjusted arbitrarily to 
be maintained at a constant level. (4) The mounted sheet or 
thecovered sheets can be used to level the cut surface. R.R.D 
p 57-67 (See N66-12367 03-34) CFSTI: $3.00 
N66-12376# Aerospace Medical Div. Aerospace Medical Re- 
search Labs. (6570th). Wright-Patterson AFB. Ohio. 
PRELIMINARY STUDY OF DIAL READING PERFORMANCE 
DURING SUSTAINED ACCELERATION AND VIBRATION 
Neville P. Clarke, Harvey Taub (Cornell Aeron. Labs.. Inc.). 
Harris F. Scherer (NASA. Manned Spacecraft Center). William 
E. Temple, Hubert E. Vykukal (NASA. Ames Res. Center). et al 
Aug. 1965 16 p refs Prepared Jointly with NASA and Cornell 
Aeron Labs, Inc. 
(Contract AF 33(657)-11729) 
(AM R L-T R -65- 1 1 0: AD -622298) 
Booster induced spacecraft vibrations occur in combina- 
tion with booster induced sustained acceleration. This was a 
joint NASA-AF study to provide a preliminary cursory evaluation 
of the effects of this environment on crewmen. Six subjects 
were used in 60 tests to measure the decrement in dial reading 
ability as a function of the level of 11 cps gx vibration and the 
sizeof the dial. where a bias acceleration of 3.85 Gx was super- 
imposed on the vibration Dial reading errors were inversely 
related to the arc length of the interval between dials and directly 
related to the amplitude of vibration. There was approximately 
50% distortion of the 11 cps vibration acceleration, which 
markedly influences the interpretation of results and their com- 
parison to measurements of vlsual decrements from 11 cps VI- 
brations with 1Gx bias loads. In mOSt general terms, however, 
the 3.85Gx bias, and/or the undirectional force (i.e.. the 
resultant acceleration was always greater than 0 G) creates a 
subjectively more tolerable environment than with a 1 G bias. 
Vibrations of 3.85Gx !3.0gx were without serious subjective 
effects in exposures of 90  seconds duration. Gross compari- 
sons of dial reading performance under the two conditions 
provide some indication that the greater bias acceleration 
Author (TAB) is associated with less visual decrement. 
N66-12380# Naval School of Aviation Medicine, Pensacola. 
Fla. 
A STUDY OF STATEMENT ATTRACTIVENESS INDICES 
OBTAINED UNDER PERSONAL AND SOCIAL ORIENTA- 
TIONS 
Lawrence K. Waters Jul. 1965 8 p refs 
(NSAM-937: AD-622285) 
Two indices for matching items on forced-choice scales 
for use with cadet groups were evaluated. Index deviation values 
for two indices of statement attractiveness, stressing either the 
personal or social acceptability of the statements. were corre- 
lated with each other, with four other attractiveness indices ob- 
tained previously. and with frequencies of statement choice 
obtained under four response sets. The correlation between the 
two indices and their relationship to  previously obtained attrac- 
tiveness indices and choice frequencies indicated the personal 
and socially oriented indices represented essentially the same 
attractiveness dimension for the cadet groups. The dimension 
appeared to be one of general desirability as contrasted to spe- 
cific job (training program) desirability. Author (TAB) 
N66-12386# 
STUDY OF FLUORESCENT EMISSION FROM THE CAT 
CEREBRAL CORTEX Final Report. Jan.-Aug. 1964 
Richard M. Roppel and Arthur C. Peters Wright-Patterson AFB. 
Ohio. AMRL. May 1965 17 p refs 
(Contract AF 33(615)-1206) 
Battelle Memorial Inst.. Columbus. Ohio. 
(AMRL-TR-65-88; AD-622273) 
Experiments were conducted to  investigate the existence 
of changes in fluorescence properties of the cat cerebral cortex 
during cortical and peripheral electrical stimulation. I n  anes- 
thetized cats. the exposed cortex was illuminated with the light 
output from a monochromator and fluorescence changes were 
detected by use of a photomultiplier tube. Appropriate filters 
were used to prevent response of the photomultiplier to light 
from the excitation source. When electrical pulse stimulus of 
electroconvulsive intensity was applied by means of a wick 
electrode to the brain surface. there were observed signals of 
several millivolts amplitude from the photomultiplier tube in- 
terpreted as fluorescence changes. An interpretation is tenta- 
tively proposed which is based upon changes in relative propor- 
tionsof oxidized and reduced pyridine nucleotide in the cortical 
tissue. Author (TAB) 
N66-12387# 
AFB. Ohio. Foreign Technology Div. 
SURE ON RESPIRATION AND CIRCULATION [FUNKTSII 
ORGANIZMA v USLOVIYAKH IZMENENNOY GAZOVDY 
SREDY] 
B. A. Botvinnikov. I. Sh. Ginzburg et al 17 Jun. 1965 72 p 
refs Transl. into ENGLISH from Akad. Nauk SSSR. Lab. 
Evolyutsionnoy Fiz. (USSR). v 1. 1955 p 118-160 
(FTD-TT-65-154/1+2; AD-620970) 
The changes in respiration under elevated intrapulmonary 
pressure, which take the form of an initial respiratory arrest. 
a subsequent retardation of respiration rate, and disruption 
of the normal relationships of the time and character of in- 
halation and exhalation (activation and intensification of ex- 
halation), result principally from stimulation of the vagus 
Air Force Systems Command, Wright-Patterson 
INFLUENCE OF ELEVATED INTRAPULMONARY PRES- 
4 
. N66- 1245 1 
receptors located in the pulmonary tissue. The extent and 
character of the respiratory changes depend on the exhalation 
and inhalation pressure. The principal role in exhalation dur- 
ing respiration under pressure is played by the muscles of 
the prelum abdominale. The coordination of the functioning 
of :k ;L.do--ica! musc!o+ and the true respiratory musculature 
during respiration under pressure is disrupted after bilateral 
vagotomy in the cervical region. A t  identical elevated intra- 
pulmonary pressures the changes in circulation depend on 
the character of the pressure. In contrast to intermittent pres- 
sure, constant pressure causes more substantial circulatory 
disturbances, as manifested in a greater decrease in arterial 
pressure and a larger increase in venous pressure. TAB 
N66-12419° Pennsylvania Univ.. Philadelphia. 
EXPLOITATION OF SPACE ENVIRONMENT FOR 610- 
LOGICAL RESEARCH 
Allan H. Brown In  NASA. Washington NASA Univ. Program 
Rev. Conf. 1965 10 p (See N66-12401 03-34) GPO: HC 
$1.50; CFSTI: M F  $2.00 
The NASA Biosatellite Program is reviewed, and some of 
the difficulties encountered by the experimenters are identi- 
fied. The phases of the program are described as an attempt 
to detect a synergistic effect between weightlessness. and ra- 
diation exposure; experiments on plant morphogenesis and 
observations of the rhythmic behavior of plant and animal 
materials; and a study of primate physiology. Details on each 
phase are given, The problems involved with the program are 
defined as: (1) the long lead time connected with a satellite 
experiment: (2) the unfamiliarity of most biologists with the 
engineering aspects of a satellite operation; (3) the frustrations 
experienced when piggy-back rides were flown on vehicles in- 
tended for other purposes; and (4) the reduction of the experi- 
menter’s responsibil/ty for his own experiment. The unfavor- 
able image of space research in biology is also mentioned. and 
the possibility that the Biosatellite Program may improve this 
image is advanced. M.G.J. 
N66-12431# BrusselsUniv. (Belgium). Laboratoire de Radio- 
biologie et de Biophysique. 
THYMECTOMY AND RADIOCANCERS, NORMAL KARYO- 
TYPE, CHROMOSOMAL ABNORMALITIES AFTER TRITI- 
ATEDTHYMIDINEINTHEMOUSE CS7 BL/6 [THYMECTOMIE 
ET RADIOCANCERS. CARYOTYPE NORMAL ANAMALIES 
CHROMOSOMIQUES APRES THYMIDINE TRlTlEE CHEZ 
LES SOURIS C57 BL/6] 
D. J. Mewissen and L. E. Lagneau Brussels. EURATOM. Sep. 
1986 12 p refs In FRENCH.; ENGLISH summary 
(Contract EU RATOM-020-1 2 B IOB) 
(EUR-2462.f) CFSTI: HC $1.00/MF $0.50 
The incidence of tumors late-induced by X-rays was studied 
in mica which had undergone thymectomy and irradiation and 
then. in some cases only, grafting of an isogenic thymic lobe. 
Thymectomy has the effect not only of reducing the incidence of 
lymphosarcomata. as has been known for some time now, but 
also of that of numerous other tumors, notably hepatomata. 
The karyotype of mice is marked by forty chromosomes and 
very few spontaneous aberrations. A t  least six pairs are not telo- 
centric while another pair contains a bilocular chromosome. In 
the mitotic chromosomes of mice injected at birth with thymi- 
dine tritiated with doses ranging from 0.5 to  2.0 mC/g. achro- 
matic vesicular images are observed which are not superposed 
on the tritiated molecules detected by autoradiography. Author 
N66-12444# Joint Publications Research Service, Washing- 
ton. D. C. 
COMBINATION OF WAVEMETER AND INTEGRATOR FOR 
SIMULTANEOUS EVALUATION OF aUANTlTATIVE WAVE 
TIALS 
P A n E R N S  AND MEAN AMPLITUDE OF BRAIN POTEN- 
A. M. Mitskis 29 Nov. 1965 5 p refs Transl. into ENGLISH 
from Fiziol. Zh. SSSR (Moscow). v. 51. no. 7. Jul. 1965 p 893- 
894 
(JPRS-33055: TT-65-33632) CFSTI: $1.00 
In this analytical method. the combined use of an integra- 
tor and wavemeter is proposed for convenient and constant re- 
cording o i  rhe Lioiti puten;ial; o : ~ :  ar: ex?ended tima parind 
The integrator is used to  determine changes in the mean ampli- 
tude of brain potentials; the wavemeter counts the extremes of 
a random process. The quantity of marks by the integrator and 
wavemeter is plotted on the coordinate system, where the time 
is designated on the axis of the abscissa and the value of the 
mean amplitude and quantity of wave on the axis of the ordi- 
nate. Changes in the mean amplitudes and quantities of waves, 
and their mutual relationship. are presented in compressed and 
convenient form for quantitative evaluation. It is pointed out 
that this combination method gives a broader idea of approach- 
ingchanges than the use of the intagrato: alcne. A schematic nf 
M.G.J. the wavemeter is included. 
N66-12451’# National Aeronautics and Space Administration, 
Washington. D. C. 
PROBLEMS OF RADIATION SAFETY IN SPACE FLIGHTS; 
PHYSICAL AND BIOLOGICAL STUDIES WITH HIGH- 
ENERGY PROTONS 
Yu. G. Nefedov. ed. Dec. 1965 245 p refs Transl. into ENG- 
LISH of the Monograph “Problemy Radiatsionnoy Bezopasnosti 
Kosmicheskikh Poletov: Fizicheskiye i Biologicheskiye Issledo- 
vaniyas Protonami Bol’shikh Energiy“ Moscow, Atomizdat. 
1964 
(NASA-TT-F-353) CSCL 06R 
CONTENTS: 
1. CHARACTERISTICS OF THE RADIATION EFFECT 
UNDER SPACE FLIGHT CONDITIONS AND WAYS TO DE- 
TERMINE ADMISSIBLE RADIATION LEVELS V. Ye. Dudkin. 
Yu. G. Grigor’yev. Ye. Ye. Kovalev. A. V. Lebedinskiy. S. V. 
Levinskiy et al p 3-20 refs (See N66-12452 03-04) 
2. DOSIMETRIC INVESTIGATIONS AND SHIELDING 
STUDIES USING THE SYNCHROCYCLOTRON OF THE 
JOINT INSTITUTE FOR NUCLEAR RESEARCH V. P. Afa- 
nas’yev. Yu. S. Deyev. I .  8. Keirim-Markus. Ye. Ye. Kovalev. 
S. S. Kuznetsova et a1 p 21-54 refs (See N66-12453 03-04) 
GIES OF 510 MEV IN CASES OF MULTIPLE IRRADIA- 
TION A. F. Bibikova. N. G. Darenskaya. M.  P. Domshlak. A. N. 
Ganshina. G. K. Gerasimova et al p 55-102 refs (See N66- 
4. B lU iOGiCA i  EFFECT OF PDCTSKS W!TH F N E R -  
GlES OF 510 MEV DURING SINGLE IRRADIATION A. F. 
Bibikova, N. G. Darenskaya. N. A. Derbeneva. M. P. Domshlak. 
A. N. Ganshina et al p 103-141 refs (See N66-12455 03-04) 
GIES OF 126 MEV ON CORNEAL EPITHELIA OF MICE 
V. M. Mastryukova and A. D. Strzhizhovskiy p 142-150 refs 
(See N66-12456 03-04) 
6. DETERMINATION OF THE BIOLOGICAL EFFECT 
WITH ENERGIES OF 180 KV ON HEREDITARY STRUC- 
TURES Ye. D. Plotnikova and S. I. Strashnenko p 151-156 
refs (See N66-12457 03-04) 
7. BIOLOGICAL EFFECT OF PROTONS WITH ENER- 
GIES OF 130 MEV. X-RAYS WITH ENERGIES OF 180 
KV AND COW GAMMA RADIATION ON THE VESTIBULAR 
APPARATUS Yu. G. Grigor’yev. A. V. Sevan’kayev. and A. A. 
Sverhnikov p 157-184 refs (See N66-12458 03-04) 
DIATION WITH ENERGIES OF 180 KV COMPARED WITH 
PROTON IRRADIATION (DOSES AND TEMPORAL DISTRI- 
BUTION) N. G. Darenskaya. M. P. Domshlak. V. I. Grachev. 
3. BIOLOGICAL EFFECT OF PROTONS WITH ENER- 
12454 03-04) 
5. BIOLOGICAL EFFECT OF PROTONS WITH ENER- 
OF PROTONS WITH ENERGIES OF 510 MEV AND X-RAYS 
8. BIOLOGICAL EFFECT OF MULTIPLE X-RAY IRRA- 
5 
N66- 12452 
and N. I. Ryzhov p 185-193 (See N66-12459 03-04) 
9. COMPARATIVE ANALYSIS OF BIOLOGICAL EF- 
FECT OF PROTON RADIATION WITH ENERGY OF 510 
MEV N. G. Darenskaya, M. P. Domshlak. Yu. G. Grigor’yev, 
Yu. G. Nefedov, V. A. Razorenova et al p 194-209 (See N66- 
10. PROPHYLAXIS AND THERAPY OF RADIATION 
INJURIES CAUSED BY PROTONS Yu. D. Balika. A. F. 8ibi- 
kova. B. I. Lebedev. V. D. Rogozkin. and K. M. Znamenskaya 
p 210-238 refs (See N66-12461 03-04) 
12460 03-04) 
N66-12462’ National Aeronautics and Space Administration. 
Washington, D. C .  
CHARACTERISTICS OF THE RADIATION EFFECT UNDER 
MINE ADMISSIBLE RADIATION LEVELS 
V.  Ye. Dudkin, Yu. G. Grigor’yev. Ye. Ye. Kovalev. A. V. Lebedin- 
skiy. S. V. Levinskiy et al In  its Probl. of Radiation Safety in 
Space Flights Dec. 1965 p 3-20 refs (See N66-12451 03- 
04) CFSTI: HC $6.00/MF $1.50 
An evaluation is presented on the characteristics of the 
radiation hazards under manned space flight conditions includ- 
ing the effects of primary cosmic radiation, radiation of solar 
flares. rhe Earth’s outer and inner radiation belts, and other 
possible regions with high radiation in interplanetary space. 
As man under space flight conditions is also affected by over- 
loads. changes of gas and chemical composition in the air me- 
dium of the manned cabin. and other factors characteristic of 
a sealed enclosed space, consideration is given to the effect of 
radiation on man‘s resistance to these environmental factors. 
the combined effect of these factors on radiation injury, and 
the individual radiosensitivity of man. R.N.A. 
SPACE FLIGHT CONDITIONS AND WAYS TO DETER- 
N66-12453. National Aeronautics and Space Administration. 
Washington. D. C. 
DOSIMETRIC INVESTIGATIONS AND SHIELDING STUD- 
IES USING THE SYNCHROCYCLOTRON OF THE JOINT 
INSTITUTE FOR NUCLEAR RESEARCH 
V. P. Afanas’yev. Yu. S. Deyev, I .  B. Keirim-Markus. Ye. Ye. 
Kovalev, S. S. Kuznetsova et al In  its Probl. of Radiation Safety 
in Space Flights Dec 1965 p 21-54 refs (See N66-12451 
03-04) CFSTI- HC $6.00/MF $1.50 
Synchrocyclotron studies in dosimetry and shielding are de- 
scribed. Studies are included on the physical conditions required 
for irradiating animals by high energy protons, methods for 
measuring fluxes and doses of high energy protons. determin- 
ing tissue doses, protective properties of materials in the pro- 
ton beam of a synchrocyclotron. and the radiation resistance 
of Dlastic materials. R.N.A. 
N66-12464. National Aeronautics and Space Administration, 
Washington. D. C. 
BIOLOGICAL EFFECT OF PROTONS WITH ENERGIES OF 
610 MeV IN CASES OF MULTIPLE IRRADIATION 
A. F. Bibikova. N. G. Darenskaya. M. P. Domshlak, A. N. Gan- 
shina. G. K. Gerasimova et al I n  its Probl. of Radiation Safety 
in Space Flights Dec. 1965 p 55-102 refs (See N66-12451 
The biological effects of high energy protons were studied 
in cases of multiple irradiation. Mongrel dogs. rats of the Wistar 
species, and mongrel white rats were used as experimental 
animals. Radiation effects on dogs were evaluated in the gen- 
eral state of the animals; condition of the peripheral blood 
and bone marrow; data from a biochemical study of the blood 
serum for total protein content. individual fractions, serum 
mucoid. and cholinesterase: state of the cardiovascular system; 
state of the oxidation processes: state of the nonspecific resist- 
03-04) CFSTI: HC $6.00/MF $1.50 
ance to infection; and pathologic-morphological and histolog- 
ical characteristics of the central and peripheral nervous sys- 
tems. cardiovascular system. respiration, gastro-intestinal 
tract. and blood generating organs. Clinical, hematological. 
and pathologic-morphological analyses were made on the 
radiation injuries in rats. Details of methods used and results 
are discussed. R.N.A. 
N66-12455. National Aeronautics and Space Administration, 
Washington, D. C. 
BIOLOGICAL EFFECT OF PROTONS WITH ENERGIES 
OF 610 MEV DURING SINGLE IRRADIATION 
A. F. Bibikova. N. G. Darenskaya. N. A. Derbeneva. M. P. Dom- 
shlak. A. N. Ganshina et al I n  its Probl. of Radiation Safety in 
Space Flights Dec. 1965 p 103-141 refs (See N66-12451 
03-04) CFSTI: HC $6.00/MF $1.50 
Studies were conducted on the biological eflects of high 
energy protons during a single irradiation on mongrel dogs 
and white rats of the Wistar breed. Radiation effects on the 
dog’s peripheral blood, cardiovascular system. gaseous inter- 
change in a state of relative rest, immunobiological reaction. 
protein composition and cholinestrase activity of the blood 
serum, and pathology and morphology are described in detail. 
Rats were tested for effects on weight, peripheral blood com- 
position. pathology and morphology. and their general clinical 
picture. The results of these investigations on radiation damage 
R.N.A. are also described in detail. 
N66-12466’ National Aeronautics and Space Administration. 
Washington. D. C .  
BIOLOGICAL EFFECT OF PROTONS WITH ENERGIES OF 
126MeV ON CORNEAL EPITHELIA OF MICE 
V. M. Mastryukova and A. D. Strzhizhovskiy In  its Probl. of 
Radiation Safety in Space Flights Dec. 1965 p 142-150 
refs (See N66-12451 03-04) CFSTI: HC $6.00/MF $1.50 
A detailed account is presented of the methods used. data 
obtained, and the cotklusive results of an investigation on the 
biological effects of high energy proton irradiation on the 
corneal epithelia of mice. It was postulated that genetically 
damaged cells possessing high reproductive viability are re- 
tained in the irradiated tissue for a long time and are respon- 
sible for tumors. R.N.A. 
N86-12467. National Aeronautics and Space Administration, 
Washington, D. C. 
DETERMINATION OF THE BIOLOGICAL EFFECT OF 
PROTONS WITH ENERGIES OF 610 MeV AND X-RAYS 
WITH ENERGIES OF 180 KV ON HEREDITARY STRUC- 
TURES 
Ye. D. Plotnikova and S. I. Strashnenko In  its Probl. of Radia- 
tion Safety in Space Flights Dec. 1965 p 151-156 refs (See 
N66-12451 03-04) CFSTI: HC $6.00/MF $1.50 
Investigations were conducted to determine the relative 
biological effect (REE) of high energy protons on the heredi- 
tary structures of white rats. Dominant lethals were used as an 
index of heredita,y changes caused by radiation. Unirradiated 
females were crossbred with irradiated males, sacrificed, and 
data derived which characterizes the frequency of dominant 
lethal development. The frequency increases with the radiation 
dose. An exponential dependence of this frequency on irradia- 
tion dose was noted. Values were obtained of the RBE for pro- 
ton irradiation and compared to those previously derived for 
X-radiation. The REE value was lower which may be due to 
the pulsating character of the proton radiation. whereas the 
X-radiation is continuous. It may also be the result of the in- 
teraction of high energy protons with tissue causing nuclear 
6 
reactions which form “stars” with a high ionization density. 
It was noted that the R 6 E  value is close to that obtained from 
a number of somatic reactions. R.N.A. 
N66-12458. National Aeronautics and Space Administration. 
Washington, E. C 
BIOLOGICAL EFFECT OF PROTONS WITH ENERGIES OF 
130 MeV, X-RAYS WITH ENERGIES OF 180 KV AND 
COW GAMMA RADIATION ON THE VESTIBULAR AP- 
PARATUS 
Yu. G. Grigor’yev. A. V. Sevan’kayev. and A. A. Sveshnikov In 
its Probl. of Radiation Safety in Space Flights Dec. 1965 p 157- 
184 refs (See N66-12451 03-04) CFSTI: HC $6.00/MF $1.50 
Investigations were conducted on the character of func- 
tional changes of the vestibular apparatus under the influence 
of different doses of ionizing radiation from high energy pro- 
tons and X-rays and eoba‘lt-SQ gamma radiation. and the pos- 
sible subsequent change of the sensitivity of the vestibular 
apparatus to  adequate irritants. Data were collected which char- 
acterize the influence of high energy protons on the vestibular 
apparatus, the dose dependence of the studied effects. and 
functional impairments of the activity of the semicircular canals 
during different periods of radiation sickness. The results of 
these experiments, conducted on rabbits and dogs, are dis- 
cussed in detail. R.N.A. 
N66-12459. National Aeronautics and Space Administration. 
Washington, D. C. 
TION WITH ENERGIES OF 180 KV COMPARED WITH 
PROTON IRRADIATION (DOSES AND TEMPORAL DIS- 
TRIBUTION) 
N. G. Darenskaya. M. P. Domshlak. V. I. Grachev. and N. I. 
Ryrhov In  its Probl. of Radiation Safety in Space Flights Dec. 
1965 p 185-193 (See N66-12451 03-04) CFSTI: HC $6.00/ 
MF $1.50 
The relative biological effect of protons in fractional irra- 
diation was determined by experiments with the corresponding 
irradiation of dogs and rats by X-rays with a production energy 
O t  180 kv. The condition of the animals (external appearance, 
motor and alimentary activity, state of skin and fur, state of the 
mucous membranes, weight, body temperature, etc.) and the 
State of the peripheral blood and cardiovascular system (maxi- 
mum arterial pressure, arterial tone. propagation rate of the 
pulse wave. electrocardiography) were observed and patho- 
logic-morphological and histological investigations were made 
of the tissues and organs. The results of these observations are 
described in detail. R.N.A. 
N66-12460. National Aeronautics and Space Administratioit. 
Washington, D. C. 
COMPARATIVE ANALYSIS OF BIOLOGICAL EFFECT 
OF PROTON RADIATION WITH ENERGY OF 510 MeV 
N. G. Darenskaya. M. P. Domshlak. Yu. G. Grigor’yev, Yu. G. 
Nefedov. V. A. Razorenova et al In  its Probl. of Radiation 
Safety in Space Flights Dec. 1965 p 194-209 (See N66- 
The ielative biological effect of proton radiation with an 
energy of 510 MeV was determined with a comparison of the 
collected data with materials characterizing the effectiveness 
of X- and gamma radiation. The admissibility of the compari- 
son was ensured by adherence to spatial uniformity of the dis- 
tribution of X- and gamma radiation in experiments made on 
dogs and white rats. This, in accordance with former data. per- 
mitted an analysis relating the effectiveness of proton radia- 
tion to  the effectiveness of both X- and gamma radiation. Com- 
parative characterization of the effectiveness was based on 
Percentage survival and on the basis of a comparison of morph- 
ological changes in the organs and tissues. and also from the 
depth and intensity of changes of individual physiological 
functions in animals subjected under identical conditions to 
the effect of proton, X- and gamma radiations. R.N.A. 
BIOLOGICAL EFFECT OF MULTIPLE X-RAY IRRADIA- 
12451 03-04) CFSTI: HC $6.00/MF $1.50 
N66-12461 National Aeronautics and Space Administration, 
Washington, D. C. 
PROPHYLAXIS AND THERAPY OF RADIATION INJURIES 
CAUSED BY PROTONS 
Yu. D. Balika. A. F. Bibikova. 6. I. Lebedev. V. D. Rogozkin. 
and K. M. Znamenskaya In  its Probl. of Radiation Safety in 
Space Flights Dec. 1965 p 210-238 refs (See N66-ii46; 
The results of investigations of the therapeutic and pro- 
phylactic effectiveness of individual pharmocological maie- 
rials and certain variants of protective therapeutic complexes 
showed that the best protection is provided by 5-oxytriptamin 
and a combination of cystamin with amigdalin. An antithemor- 
rhagic effect of 5-oxytriptamin during proton irradiation was 
established. An effective protective-therapeutic complex was 
developed which consists of a minimum range of protective 
and therapeutic preparations used for the most part per os. 
Investigations on dogs revealed that this complex is extremeiy 
effective in fatal acute radiation injuries from multiple proton 
irradiations. However. the complex did not prevent the devel- 
opment of aplastic anemia from which the dogs eventually died. 
For this reason it will be necessary to develop effective meth- 
ods for combating specific disorders developing a long time 
after irradiation by high energy protons. R.N.A. 
03-04) CFSTI: HC $6.00/MF $1.50 
N66-12462# Milan Univ. (Italy). Inst. of Pharmacology. 
SIMULATED COSMIC-RAY IRRADIATION WITH 600 MeV 
PROTONS, VOLUME 1. PART 2 
Antonio Pasinetti Geneva, CERN. Nov. 1965 118 p Sponsored 
by CERN and Natl. Res. Council of Italy 
(HER/AP-2-65) CFSTI: HC $4OO/MF $0.75 
Results of experiments on the biological action of artificial 
cosmic radiation (600 MeV protons) are presented. The data 
include observations of the behavior of animals after irradia- 
tion; determination of the weight of the body and certain in- 
ternal organs such as the liver, kidneys. testicles. spleen, heart. 
lungs. and brain: and the quantitative variation of the red and 
white blood cells, and also of the leucocyte formula. Results 
ofthe observations are reported in tables and graphs. A second 
series of tables and graphs gives the experimental results cal- 
culated as percentages of variation in respect to the controls. 
The appendix includes a series of graphs showing the variations 
in body and internal organ weights as a function of the dose at 
various intervals after irradiation. R.N.A. 
N66-12533. # Melpar. lnc.. Falls Church. Va. 
DETERMINATION AND MICROBIAL SURVIVAL OF CRYO- 
GENIC WHOLE AIR SAMPLING CONDITIONS 
Washington, NASA Dec. 1965 45 p refs 
(Contract NAS5-9529) 
(NASA-CR-354) CFSTI: HC $2.00/MF $0.50 CSCL 06M 
Experiments were conducted to qualitatively determine the 
survival of eight species of microorganisms to  shock wave 
exposure and subsequent cryogenic whole air sampling. The 
eight microorganisms chosen were Cladosporium resinae, 
Aspergillus niger, Penicillium notatum, Bacillus globigii, 
Serratia marcescens. Clostridium pasteurianum. Nocardia 
asteroides, and Streptomyces griseus. The physical conditions 
to which these microorganisms were subjected were chosen 
from those suggestefl by the design of an existing collector 
system t o  be used in sampling the dust content of the upper 
atmosphere. This system uses a low temperature metal surface 
.which at high speeds condenses all the air in i ts path. f rom 
this it was assumed that successful collection of microorganisms 
would be dependent on their ability to survive near vacuum in 
the upper atmosphere, rapid heating in passage through the 
shock wave generated by the sampling vehicle. high speed 
impaction on the metal surface, rapid cooling to a few degrees 
K. and rewarming to room temperature and subsequent 
storage for a period of time. Results showed that the majority 
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of the microorganisms survived the conditions of the shock 
wave and cryogenic collection. The only exception was Ser- 
ratia marcescens. R.N.A. 
N66-12576# California Univ., Livermore. Lawrence Radiation 
Lab. 
HAZARDS CONTROL Quarterly Report No. 21. Apr.-Jun. 
1965 
S. Block et a l  119651 39 p refs 
(Contract W-7405-ENG-48) 
(UCRL-14351) CFSTI: $2.00 
Studies in controlling or eliminating radiation hazards are 
presented. It is reported that a small portable. lightweight. 
battery operated, continuous beta air monitor was built which 
can detect one MPC of It3' in 10 minutes. Also. a solid state 
plutonium air monitor was designed which uses transistorized 
circuitry. Results are discussed in an experiment to determine 
the sensitivity of a personnel monitoring film to 14 MeV neu- 
trons. Preparation and studies of stimulated luminescence 
dosimeters and the results of different sulfides are described. 
In an investigated cleaning technique for silver metaphosphate 
glass, it was found that a triple rinse of dilute HCI. water. 
and methanol successfully removes surface soil and improves 
the consistency of the readings. In order to obtain satisfactory 
samples for radioactivity measurements, grass was compressed 
to densities of about 1 g/cc. Included are brief discussions in 
such areas as ventilation improvements for chemistry fume 
hoods and fire hose friction losses. C.T.C. 
N66-12681# Lovelace Foundation for Medical Education and 
Research. Albuquerque. N. Mex. 
SELECTIVE SUMMARY OF STUDIES ON THE FISSION 
PRODUCT INHALATION PROGRAM FROM JULY 1984JUNE 
1966 
R. G. Thomas, ed. Sep. 1965 284 p refs 
(Contract AT(29-2)-10131 
(LF-28) CFSTI: $3.50 
A gamma ray detection system for biological samples that 
will yield good spectral data and be insensitive to changes in 
sample size is being investigated. In this system. the samples 
are rotated around an axis parallel to the axis of a long, cylin- 
drical Nal detector. Data obtained to date on its response to 
1 m l  and 1 quart samples demonstrate that this system can be 
made insensitive to geometry changes of this magnitude while 
maintaining a usable counting efficiency (3% for Cs-1371. 
Construction details are given. Work on the spectral response 
is still in progress. Author 
N66-12682# 
CRAFT LIFE-SUPPORT SYSTEMS. VOLUME I: TECHNICAL 
Summary Report 
G. D. Davis, ed. Jul. 1965 334 p refs 
(Contract AT(04-31-575) 
(SAN-575-12: SS-3369) CFSTI: $7.14 per set (2 vol.) 
This report presents the results of a study of potential ap- 
plications of radioisotopes to  the operation of spacecraft life- 
support systems. Planned spacecraft missions and the life- 
support system processes they require are discussed. The 
integration of radioisotope thermal sources into the specific 
process functions is analyzed. and weight comparisons, are 
made between isotope energy systems and systems operated 
by fuel cells and solar cells. Studies were made of radioisotope 
selection and design considerations. and tradeoffs were made 
between single source and multiple source systems. Detailed 
studies are presented on the applications of isotopes to  the 
processes of carbon dioxide removal. refrigeration. water and 
oxygen recovery, spacecraft heating. contaminant control. 
biological systems, and lunar material processing. The program 
AiResearch Mfg. Co.. Los Angeles. Calif. 
APPLICATION OF RADIOISOTOPES TO MANNED SPACE- 
has determined that isotope heating shows considerable prom- 
ise in extended spacecraft missions for the processing of water. 
the regeneration of the spacecrbrr atmosphere, vehicle heating, 
and decomposition of solid wastes. Author 
N66-12692# 
LOGICAL FLUIDS AND TISSUES Quarterly Report. Apr. 
1Jun. 30.1965 
H. F. Poppendiek. N. D. Greene. R .  Randall, and P. M. More- 
house [ 19651 15 p refs 
(Contract Nonr-4095(00)) 
Geoscience, Ltd.. La Jolla. Calif. 
THERMAL AND ELECTRICAL CONDUCTIVITIES OF BIO- 
(GLR-37: AD-620916) 
The results of several erythrocyte settling experiments 
in vertical and horizontal electrical conductivity cells indicated 
that removal of all cells from blood samples prior to  the con- 
ductivity measurements insures removal of the settling para- 
meter. Experimental time variations in the electrical con- 
ductivity of blood that had previously been cryogenically stored 
are noted to be small but as yet inconclusive. Comparison of 
conductivity results for plasma of blood that had been cryo- 
genically stored with and without PVP additive were signifi- 
cantly different, the preserved blood having lower hemolysis 
and higher conductivity. The thermal conductivities of bovine 
brain, kidney, and liver were measured after these specimens 
were slowly frozen to 0" C and then slowly thawed; the conduc- 
tivities increased approximately 10 percent above values 
obtained for corresponding unstressed specimens. The cor- 
responding conductivity changes for samples that were cryo- 
genically frozen and more quickly warmed were smaller. 
Anaytical thermal conductivity models were compared to ex- 
perimental data obtained previously: good correlations of 
the results were obtained. Author (TAB) 
N66-12607# Air Force Systems Command, Wright-Patterson 
AFB. Ohio. Foreign Technology Div. 
TILITY IN THE DOG 
Jen-Pao Chu and Shou-Chien Shih 25 Jun. 1965 15 p refs 
Transl. into ENGLISH from Sheng Li Hsueh Pao (China). v. 24, 
no. 314. 1961 p 220-226 
THE EFFECTS OF X-IRRADIATION ON GASTRIC MO- 
(FTD-TT-64-91 O/ 1 +2+3+4: AD-620967) 
Sublethal doses of x-irradiation did not have a pro- 
nounced effect on the motility of the empty stomach in dogs. 
The characteristic changes were increased strength of con- 
traction and rapid recovery. A lethal dose of radiation caused 
a marked change in gastric motility. Immediately after the 
irradiation. gastric motility disappeared. Although the motility 
resumed subsequently. a sustained normal state was seldom 
reached. I f  the depression occurred. in most cases chances for 
full recovery were nil. In a few animals. after the first depres- 
sion. the gastric motility fluctuated for several months before 
returning to normal. If. however. a second depression occurred 
after an extended normalization period. death usually followed. 
The extent of the gastric motility alteration may be used as 
an index to  the severity of the radiation syndrome, as a basis 
for understanding of the nature of the gastrointestinal dis- 
turbance in radiation sickness, and eventually for its treatment. 
Since gastric motility is under the regulation of the CNS. its 
changes may also reflect the state of the CNS. Author (TAB) 
N66-12626# Joint Publications Research Service. Washing- 
ton. D. C. 
TRANSLATIONS OF COMMUNIST CHINA'S SCIENCE AND 
TECHNOLOGY, NO. 246. COLLECTED PAPERS OF THE 
FIRST NATIONAL SYMPOSIUM OF 8lOCHEMlSTRY 
23 Nov. 1965 242 p refs Transl. into ENGLISH from the 
Document "Ti-i-Tz'u Ch'uan-Kuo Sheng-Wu Hua-Hsueh Hsueh- 
Shu-Hui Hui-K'an" Peking. 1962 p 1-84. 95-162 Symp. 
held at Shanghai, 15-22 Jan. 1960 
(JPRS-33002: TT-65-33579) CFSTI: $6.00 
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CONTENTS: 
1. DEVELOPMENTS AND MISSIONS OF OUR COUN- 
TRY'S BIOCHEMISTRY Y.4. Wang p 2-10 (See N66-12627 
2. STRUCTURE AND FUNCTION OF PROTEINS T.-g. 
3. PRESENT STATE AND OUTLOOK OF RESEARCH IN 
03-04) 
--e-.. a F ? ? 81 re!?. !Sap NEE-17628 03-04) 
THE ENZYME CATALYSIS MECHANISM C.4. TSOU p 88- 
109 refs (See N66-12629 03-04) 
4. NUCLEIC ACID AND PROTEIN BIOSYNTHESIS 
T.-p. Wang and W.4. Meng p 110-124. refs (See N66- 
5. BIOENERGETICS C.-h. Hsu p 125-137 refs 
6. CONTRIBUTIONS OF MICROBIOCHEMISTRY TO 
12630 03-04) 
(See N66-12631 03-04) 
Bl0.LOGlCAL SCIENCES S.-c. Shen p 138-142 (See N66- 
12532 C3-94) 
7. THE PRESENT TREND AND OUTLOOK OF COM- 
PARATIVE BIOCHEMISTRY C. Chi p 143-165 refs (See 
N66-12633 03-04) 
8. THE PRESENT STATE OF VIRUS RESEARCH S.-y. 
Kao p 166-180 refs (See N66-1263403-04) 
9. BIOCHEMISTRY OF CONNECTIVE TISSUE S.-c. 
Wang p 181-203 refs (See N66-12635 03-04) 
DUSTRY p 204-210 (See N66-12636 03-04) 
11. PRESENT STATE OF TUMOR IMMUNIZATION 
STUDIES Chih-ch'uan Liang p 211-219 refs 
12. ON THE MECHANISM OF CANCER INDUCTION 
Shih-o Li p 220-226 refs 
13. MOVEMENTS AND PREDICTIONS OF SEVERAL 
BIOCHEMICAL PROBLEMS IN  THE LEATHER INDUSTRY 
14. TITLES OF RESEARCH PAPERS READ AT THE 
P 232- 
10. BIOCHEMICAL PROBLEMS IN  THE FOOD IN- 
p 227-231 
FIRST NATIONAL SYMPOSIUM OF BIOCHEMISTRY 
238 
N66-12627 Joint Publications Research Service. Washing- 
ton. D. C. 
DEVELOPMENTS AND MISSIONS OF OUR COUNTRY'S 
BIOCHEMISTRY 
Ying-Lai Wang I n  its Transl. of Communist China's Sci. and 
Technol.. No. 246 23  Nov. 1965 p 2-10 (See N66-12626 
An outline of the advances in biochemical research and 
development in mainland China during the last ten years is 
presented. Discussed are developments in basic theory. 
enzyme systems. nieiabir;ism. C D ~ C B I ,  nutrition. and medical 
03-04) CFSTI: $6.00 
technology. L.S. 
N66-12628 Joint Publications Research Service, Washing- 
ton, D. C. 
STRUCTURE AND FUNCTION OF PROTEINS 
T'ien-Ch'in Ts'ao I n  its Transl. of Communist China's Sci. 
and Technol., No. 246 23 Nov. 1965 p 11-87 refs (See 
A detailed discussion of the chemical structure of the 
peptide chains of proteins is presented, with the aim of com- 
bining all known data for the purpose of finding a few 
roughly outlined rules governing amino acids of primary. 
secondary, tertiary. and quaternary structures. Tables giving 
the keys to  the chemical structure of insulin, the tobacco 
virus. and other peptide chains are presented. along with a 
diagram showing the relationship between size and function 
of several extracted protein and polypeptide molecules. The 
discussion includes alpha helixes. the energy band theory 
of proteins, protein energy transmission mechanisms and 
semiconductor properties, protein toxins. microscopic dif- 
L.S. 
N66-12626 03-04) CFSTI: $6.00 
ferences in proteins. and enzymes. 
N66-12629 Joint Publications Research Service. Washing- 
ton, D. C. 
PRESENT STATE AND OUTLOOK OF RESEARCH IN  THE 
ENZYME CATALYSIS MECHANISM 
Ch'eng-Lu Tsou In  its Transl. of Communist China's Sci. and 
Technol.. No. 246 23 Nov. 1965 p 88-109 refs (See N66- 
Enzyme catalyst mechanisms are discussed. The lock and 
key. tension. induced fitting, and induced polarization theories 
of action mechanism are described; and the relationship between 
enzyme structure and catalytic activity is discussed along with 
a review of the formation of enzyme intermediate products. 
Considered are enzyme molecular weights, chemical changes 
in the molecular structure. the action of radical groups. activity 
centers, hydrolysis. inhibition by different amines. and optical 
rotation. A table depicting the catalytic effectiveness of enzymes 
listing the catalyst. the reaction. the temperature. and the 
L.S. second order reaction speed constant is given. 
12626 03-04) CFSTI: $6.00 
N66-12630 
ton. D. C. 
NUCLEIC ACID AND PROTEIN BIOSYNTHESIS 
Te-Pao Wang and Wei-Lien Meng I n  its Transl. of Communist 
China's Sci. and Technol.. No. 246 23 Nov. 1965 p 110-124 
refs (See N66-12626 03-04) CFSTI: $6.00 
The biosynthesis of proteins by the incorporation of amino 
acids through a three stage process is discussed. Chemical 
structural formulas depicting the activation stage. the action 
of soluble RNA, end the incorporation step are represented. 
Results of experimental data in which amino acids were radio- 
actively labelled are tabulated. showing the amounts of C14 
amino acid incorporated. Other protein syntheses through 
bacteria are discussed. and the relationship between DNA 
L.S. 
Joint Publications Research Service. Washing- 
and protein biosynthesis is also considered. 
N66-12631 Joint Publications Research Service. Washing- 
ton. D. C. 
BIOENERGETICS 
Ching-Hua Hsu I n  its Transl. of Communist China's Sci. and 
Technol..No. 246 23 Nov. 1965 p 125-137 refs (See N66- 
A review of basic problems in bioenergetics is given. The 
excitation state of electrons, Kirkwood's theory of charge 
motion, hydrogen bonding. London-Van der Waal forces. and 
other electrical attraction forces are discussed with respect 
to  possible forms of energy transformation in living organisms. 
Also discussed are thermodynamical relationships with life 
L.S. 
12626 03-04) CFSTI: $6.00 
phenomenon. inc!zding entropy and energy barriers. 
N66-12632 Joint Publications Research Service, Washing- 
ton, D. C. 
CONTRIBUTIONS OF MICROBIOCHEMISTRY TO BIOLOGI- 
CAL SCIENCES 
Shan-Chiung Shen I n  its Transl. of Communist China's Sci. 
and Technol.. No. 246 23 Nov. 1965 p 138-142 (See N66- 
A review of microbiological and biochemical developments 
during the last 2 0  yrs is presented. Bacteria photosynthesis, 
intermediate catabolism. and nitrogen catabolism studies are 
discussed. Also discussed are induced enzyme studies with 
relation t o  biological synthesis of proteins, and heredity. In 
addition. studies involving N l 5  labelled DNA are described. 
L.S. 
12626 03-04) CFSTl: 56.00 
N66-12633 Joint Publications Research Service, Washing- 
ton. D. C. 
THE PRESENT TREND AND OUTLOOK OF COMPARATIVE 
BIOCHEMISTRY 
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t 
Cheng Chi In its Transl. of Communist China's Sci. and Tech- 
nol.. No. 246 23 Nov. 1965 p 143-165 refs (See N66-12626 
The significance, mission. and achievements of comparative 
biochemistryare discussed. A review of work on protein, purine. 
and amino acid metabollsm is given. Tabulated data showing 
comparisons of N-excretions for vertebrates and nonvertebrates 
are given. along with other tables of data listing the end prod- 
ucts of protein metabolism in animals: and abilities of man 
and animal organisms to  synthesize amino acids. Nitrogenous 
bases and proteins with respect to  muscle chemistry is also 
discussed: and tables listing nitrogenous bases in the muscles 
of different animals: phosphocreatine and phosphoarginine 
distribution in the animal kingdom: and differences in the 
methionine and cystine content of myosin of various animals 
are given. The use of the comparative point of view for study- 
ing various biochemical problems. including the distribution. 
structure. physico-chemical life mechanisms such as genesis 
growth, heredity, mutation, adaptation, etc. is advocated. L.S. 
03-04) CFSTl: $6.00 
N66-12634 
ton. D. C. 
THE PRESENT STATE OF VIRUS RESEARCH 
Shang-Yin Kao I n  its Transl. of Communist China's Sci. and 
Technol.. No. 246 23 Nov. 1965 p 166-180 refs (See N66- 
Activities in virus research are reviewed. The chemo- 
therapy of viral infections: the biological control of crop pests 
with viruses: the infectivity and heredity of virus nucleic acids: 
and the growth, multiplication, and mutafions of viruses are 
discussed. The present state of the art indicates that the rela- 
tionship between virus mutation and the protein moiety is 
small. if any. though it is closely related to  the nucleic acid 
moiety of the virus. A change in the nitrogen-alkali sequence 
of nucleosides appears to  cause changes in virus biological 
characteristics. L.S. 
Joint Publications Research Service. Washing- 
1262603-04) CFSTI: $6.00 
N66-12636 
ton. D. C .  
BIOCHEMISTRY OF CONNECTIVE TISSUE 
Shih-Chung Wang In  its Transl. of Communist China's Sci. 
and Technol.. No. 246 23 Nov. 1965 p 181-203 refs (See 
N66-12626 03-04) CFSTI: $6.00 
The components and metabolism of connective tissue 
are discussed from a biochemical viewpoint. The properties 
and chemical composition of fibrous proteins such as col- 
lagen. reticular protein, and elastin: nonfibrous proteins such 
as plasma albumin; acid mucopolysaccharides: and poly- 
saccharides are discussed. The amino acid composition of 
several fibrous proteins compared with egg albumin, and an 
amino acid analysis of elastin and derived a and B proteins 
are listed in tabular form. The role of hyaluronic acid (and 
its isomer chondroiti!). keratin sulfate, heparitin sulfate. 
and water in connective tissue is discussed. Also included is 
L.S. 
N66-12636 Joint Publications Research Service. Washing- 
ton. D. C. 
BIOCHEMICAL PROBLEMS IN THE FOOD INDUSTRY 
In  its Transl. of Communist China's Sci. and Technol.. No 
CFSTI: $6.00 
Biochemical problems pertinent to food processing are 
reviewed. The problems of quality in raw materials. trans- 
portation, storage, processing techniques. and fortification and 
supplementation of color, smell. and taste are considered. 
Also discussed are the nutritional content of food, the utili- 
zation of raw materials and biochemical inspection methods. 
The use of enzyme preparations. vitamin preparations. plant 
bactericidins. and antibiotics for food processing is discussed. 
L.S. 
Joint Publications Research Service, Washing- 
a diagram illustrating the biosynthesis of collagen. 
246 23 NOV. 1965 p 204-210 (See N66-12626 03-04) 
and ionizing radiation for sterilization is mentioned. 
N66-12650 Library of Congress, Washington, D. C. Aero- 
space Technology Div. 
HIGHLIGHTS OF SOVIET BIOASTRONAUTICS AT THE 
16TH IAF CONGRESS 
Boris N. Mandrovsky In  its Foreign Sci. Bull., Vol. 1. No. 11 
Nov. 1965 p 38-48 refs (See N66-12644 03-34) 
Twelve Soviet papers dealing wi th  bioastronautics. life SUP- 
port systems, and the Voskhod-2 flight which were presented 
at the 16th IAF Congress in Athens are examined. Despite the 
fact that the Soviet contributions were generally disappointing. 
they did help to clarify some details regarding the Voskhod-2 
flight. they revealed Soviet concern over the effects of aCCel- 
erationsfollowing weightlessness. and they provided some indi- 
cations of research trends and some clues to probable future 
spaceflight plans. Author 
N66-12667# Joint Publications Research Service, Washing- 
ton, D.  C. 
RECENT PAPERS DELIVERED AT VARIOUS SOVIET AND 
INTERNATIONAL CONFERENCES ON SPACE MEDICINE 
10 Nov. 1965 51 p refs Transl. into ENGLISH from Soviet 
Rept. Presented at 16th Intern. Astronautical Congr.. Athens. 
13-1 8 Sep. 1965 
(JPRS-32808: TT-65-33386) CFSTI: $2.00 
CONTENTS: 
1. PROBLEMS IN  EVALUATING THE PERFORMANCE 
OF ASTRONAUTS F. Y. Isakov. V. A. Popov. and L. S. Khacha- 
tur'yants p 1-7 refs (See N66-12658 03-04) 
2. RESULTS OF SOME ELECTROPHYSIOLOGICAL 
STUDIES ON THE "VOSKHOD" SPACECRAFT I. T. Akulini- 
chev. V. V. Bogdanov. D. G. Maksimov, and I. I. Popov p 8-17 
refs (See N66-12659 03-04) 
3. CONFERENCE ON THE APPLICATION OF MATHE- 
MATICAL METHODS IN  AEROSPACE MEDICINE. 25-26 
FEBRUARY 1965 p 18-48 (See N66-1266003-04) 
N66-12668 Joint Publications Research Service, Washing- 
ton, D .  C. 
PROBLEMS IN EVALUATING THE PERFORMANCE OF 
ASTRONAUTS 
F. Y. Isakov. V. A. Popov. and L. S. Khachatur'yants In  its Re- 
cent Papers Delivered at Various Soviet and Intern. Conf. on 
Space Med 1 0  Nov. 1965 p 1-7 refs (See N66-12657 03- 
04) CFSTI: $2.00 
Methods used and problems encountered in evaluating the 
performance of astronauts are described. The following meth- 
ods are discussed relative to  studying the ability of a human 
operator to  perform under space flight conditions. graphic 
occupational analysis of the working operations: study of the 
resolving capacity of the visual analyzer: investigating visual 
operating capacity: the quality of the operative memory in 
working wi th  the contours of regular and random lines: and 
study of dynamic features of a person in a modeling device 
control system with direct and delayed feedback. A brief con- 
sideration i s  included of the biomechanical analysis of the 
nature and features of the movements of Leonev during extra- 
C.T.C. vehicular activity. 
N66-12669 Joint Publications Research Service, Washing- 
ton. D .  C. 
RESULTS OF SOME ELECTROPHYSIOLOGICAL STUDIES 
ON THE "VOSKHOD" SPACECRAFT 
I. T. Akulinichev. V. V. Bogdanov. D. G. Maksimov. and I. I. 
Popov In  its Recent Papers Delivered at Various Soviet and 
Intern. Conf. on Space Med. 10 Nov. 1965 p 8-17 refs (See 
N66-12657 03-04) CFSTI: $2.00 
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A discussion is presented of some electrophysiological 
studies carried out on the Voskhod spacecraft. Such experi- 
ments as work capacity. fatigue, degree of motor coordination, 
and the retention of the motor stereotype developed under 
earth conditions are considered. The apparatus used in the ex- 
periments are described, and tne meiiiud o: :;ox--i??ing tha 
information is included. C.T.C. 
N66-12660 Joint Publications Research Service. Washing- 
ton, D. C. 
ICAL METHODS IN AEROSPACE MEDICINE, 25-26 FEB. 
1966 
In its Recent Papers Delivered at Various Soviet and Intern. 
Conf. on Space Med. 10 Nov. 1965 p 18-48 (See N66-12657 
Summaries are given of reports delivered at a conference 
on the application of mathematical methods in aerospace medi- 
cine. Areas are considered such as: punched cards in the anal- 
ysis of phonocardiographic data; apparatus for analyzing 
elicited responses; comprehensive analysis of electroencepha- 
lograms; a simplified method for measuring operator trans- 
fer functions; and the use of some statistical indices to find 
persons with latent forms of statokinetic disorders. C.T.C. 
CONFERENCE ON THE APPLICATION OF MATHEMAT- 
03-04) CFSTI: $2.00 
N66-12682 Mound Lab.. Miamisburg. Ohio. 
URINARY ELlM I NATION FOLLOWING IN HALATION OF 
INSOLUBLE PLUTONIUM OXIDE 
W. E. Sheehan In  AEC Bioassay ana Anal. Chem. Meeting 
[19641 p 39-46 ref (See N66-12676 03-06) CFSTI: $2.50 
(Contract AT(33-1 )-GEN-53) 
From two  inhalation exposure cases of plutonium oxide 
the urinalysis data indicate that DTPA treatments are the most 
effective from 100 to  300 days after exposure. Author 
N66-12683 Lovelace Foundation for Medical Education and 
Research. Albuquerque, N. Mex. 
THE PHYSICAL PARAMETERS OF PARTICULATES 
WHICH EFFECT RESPIRATORY TRACT DEPOSITION 
Robert G. Thomas In  AEC Bioassay and Anal. Chem. Meeting 
119641 p 47-64 refs (See N66-12676 03-06) CFSTI: $2.50 
Certain physical and physiological parameters which effect 
the pattern of deposition are reviewed. A cross section of the 
nasal-pharyngeal region which indicates the anatomical regions 
:e!j?ing ?o ?he deposition of particles within the upper respir- 
atory tract is shown. Also shown is a cutaway view of iiie 
respiratory tract below the larynx which indicates the various 
branches of the air passages. It shows how the relative size 
of the tubes decreases, starting with the first major bifurcation 
and passing through the main bronchi, upper and lower bronchi 
and down into the bronchioles in the extremities of the lobes. 
The humidity of the respiratory tract is extremely high. and at 
the pharynx and the larynx it reaches approximately 99.5% 
relative. I f  a dry hydroscopic particle were inhaled it would 
increase in size considerably while traversing the respiratory 
tract. Therefore, the site of deposition may be difficult to  
predict. The deposition pattern of NaCl as a function of the 
particl i as it was measured in the dry state was also shown. 
R.W.H. 
N66-12684 
Research, Albuquerque, N. Mex. 
Lovelace Foundation for Medical Education and 
WHOLE BODY DEPOSITION OF PARTICLES AS A FUNC- 
TION OF VARIOUS PHYSICAL AND CHEMICAL PARAM- 
ETERS 
Randi Lie In AEC Bioassay and Anal. Chem. Meeting [19641 
p 65-75 refs (See N66-12676 03-06) CFSTI: $2.00 
Investigations have shown that good correlation may be 
made between animals and man. A comparison between the 
rabbit and the rat of the mean uranium content of lungs at 
the time of terminal sacrifice following inhalation is given. The 
differences are small, especially with the smaller particle size. 
Also shown are comparisons of total retention between monkey 
and man. and between guinea pig and man. in Dorn insIarltius. 
R.W.H. thesimilarities are amazingly close. 
N66-12685 Dow Chemical Co.. Denver, Colo. Rocky Flats 
Div. 
EFFECTIVENESS OF EARLY DTPA TREATMENTS I N  
TWO TYPES OF PLUTONIUM EXPOSURES I N  HUMANS 
C. R. Lagerquist, S. E. Hammond. E. A. Putzier, and C. W. Pilt- 
ingsrud In AEC Bioassay and Anal. Chem. Meeting I19641 
p 76-64 refs (See NSE-12676 03-06) CFSTI: $2.50 
Two cases of plutonium exposure are reported. Both cases 
were given prompt DTPA (diethylenetriaminepentaacetic acid) 
treatments. In Case 1; an employee was sprayed with a plu- 
tonium nitrate solution. Plutonium entered his body via inges- 
tion. inhalation, and absorption through small acid burns on 
the skin. In Case 2. an employee’s thumb was pierced by a 
wire contaminated with plutonium oxide. The plutonium levels 
in their urine, feces, and blood were measured regularly. The 
effectiveness of the DTPA treatments was markedly different 
in the two cases. The DTPA was very successful in removing 
the soluble plutonium in Case 1. In Case 2. however. the ef- 
fectiveness of the treatment was inconclusive. Author 
N66-12886 United Kingdom Atomic Energy Authority, Har- 
well (England). 
THE INTERPRETATION OF ANALYTICAL RESULTS FOR 
RADIONUCLIDES I N  URINE 
S. Jackson and G. W. Dolphin In AEC Bioassay and Anal. 
Chem. Meeting 119641 p 85-101 refs (See N66-12676 03- 
06) CFSTI: $2.50 
A brief summary is presented of the human data available 
on metabolism and excretion of cesium, phosphorus, plutonium, 
polonium. radium, strontium, sulfur, tritium and uranium, 
Following a recognized accidental intake of a radionuclide, it is 
desirable t o  analyze a carefully planned series of urine samples. 
to provide a measure of the excretion rate of the individual and 
to minimize the uncertainty association with single, isolated 
results. For assessment of routine urine analysis results from 
a group of personnel, the excretion data cqn be used to calcu- 
late the urinary concentration reiaied io B c h ~ x  !eve! o! hndy 
content at which further investigation is required. Routine 
results should be carefully recorded for use in periodical re- 
views of their long-term significance. Author 
N66-12689 Atomic Energy Commission. Washington, D. C. 
PRELIMINARY RESULTS ON THE URANIUM CONTENT 
IN THE HUMAN DIET 
George A. Welford and Ruth Baird In its Bioassay and Anal. 
Chem. Meeting 119641 p 136-141 refs (See N66-12676 03- 
06) CFSTI: $2.50 
Human bone. tissue, and other organs of the body were 
analyzed and found to contain traces of uranium, usually less 
than 0.02 microgram per gram of organ. Measurable quanti- 
ties of uranium in urine excreted by humans with no history 
of industrial exposure have been reported. These results vary 
but are usually less than one microgram per liter of urine. Sev- 
eral approaches to’the isolation of uranium from a food and 
bone matrix were investigated. Several ion exchange tech- 
niques that separate uranium and iron using a mixed solvent 
system were also reported. R.W.H. 
1 1  
t 
N66-12728 
N68-12728# 
ton, D .  C. 
CYBERNETICS I N  MEDICINE 
I. I .  Pogromskiy 11 Oct. 1965 10  p Transl. into ENGLISH 
from Zdravookhr. Turkmenistana (Ashkhabad). no. 7. Jul. 1965 
Joint Publications Research Service. Washing- 
p 3-8 
(JPRS-32344: TT-65-32834) CFSTI: $1.00 
The development of cybernetics is reviewed, and the con- 
cepts given to the term by various scientific specialties are 
defined. The cybernetic devices used in medical practice are 
classified as: (1) biological control-devices based upon the 
use of information received from the living organism; (2) bio- 
logical stimulation-devices designed for introducing control 
information into the living organisms, and (3) functional 
prosthesis development-devices replacing individual organs 
or functional systems and having an autonomous control system 
which is the isomorph to the corresponding system in the living 
organism. Consideration is also given to  the brain and the 
nervous system as cybernetic systems, and the scientific dis- 
cipline of neurocybernetics is discussed. Recommendations 
are made on the application of cybernetics to  diagnostics; these 
include devising algorithms for collecting and processing 
information, research on the statistical and probability distribu- 
tion of medical data, and establishing the logical bases of 
diagnostics. M.G.J. 
N68-12762 Joint Publications Research Service, Washing- 
ton, D. C .  
THE DEVELOPMENT OF CYBERNETICS 
Shih-Hua Hu In its Transl. on Communist China’s Sci. and 
Technol., No. 244 23 Nov. 1965 p 1-16 refs Transl. into 
ENGLISH from K’o Hsueh T‘ung Pao (Peking). no. 10. Oct. 
1965 p 862-869 (See N66-12751 03-34) CFSTI: $3.00 
A general discussion of the development of cybernetics deals 
with three general questions. (1) What is the background for 
cybernetics and how was this science used to suit the needs 
of society? (2) How did cybernetics expand into its various 
research fields? (3) When did cybernetics begin to produce 
practical and meaningful machines? M.W.R 
N86-12766 Joint Publications Research Service. Washing- 
ton, D. C. 
COMPARISON OF THE RADIATION SENSITIVITY OF 
CHROMOSOME I N  WHITE BLOOD CELLS OF HUMAN 
BEINGS. MONKEYS. AND RABBITS 
Hsien-Ting Chou In its Transl. on Communist China’s Sci. and 
Technol.. No. 244 23 Nov. 1965 p 45-50 refs Transl. into 
ENGLISH from K’o Hsueh T‘ung Pao (Peking). no. 10. Oct. 
1965 p 917-918 (See N66-12751 03-34) CFSTI: $3.00 
Blood from human beings. monkeys. and rabbits was used 
in an experiment to  observe the chromosome mutation of 
white cells cultured in a short time as specimens. For men and 
monkeys. the blood was obtained from veins, and from hearts 
of the rabbits. As soon as the blood was obtained. it was irra- 
diated with X-rays. The dosage was 0. 25. 50. 100. 200. and 
300 rads. and the dose rate was 25 rads/min. The culture 
medium was a mixture of Eagle’s solution and hydrolyzed 
lactoprotein. calf’s serum, with a suitable amount of PHA and 
liver extract. From 100 to 300 cells were examined for each 
group of the experiment. and the results are given in tabular 
form. A comparison of the data between the variation analysis 
andthe adjusted mean reveals that there is no great or dis- 
tinctive difference in mutation values of chromosome between 
men and monkeys with respect to  the dosage. but that there is 
a great difference between men and rabbits, and between mon- 
keys and rabbits. C.T.C. 
N88-12782# Air Force systems Command. Wright-Patterson 
AFB, Ohio. Foreign Technology Div. 
EFFECT OF VESTIBULAR IRRADIATION ON ELECTRICAL 
ACTIVITY OF THE CORTEX AND BASAL AREAS OF THE 
BRAIN 
Ye. A. Zhirmunskaya and F. M. loselevich 18 Aug. 1965 23 p 
refs Transl. into ENGLISH from Vestn. Oto-Pino-Laringol. 
(USSR) v. 13. no. 2, 1951 p 17-24 
(FTD-TT-65-410/1+2+4: AD-620503) CSCL 06P 
Relative investigation of electrical activity of cortex and 
basal sections of the brain revealed certain additional charac- 
teristics in the nature of basal electrogram in comparison with( 
the previously described ones. Vestibular irritation causes: 
considerably greater changes in bioelectric activity of the brain 
than do other afferent irritations. Electric response to irritation 
of the vestibular apparatus can be picked up from al l  areas of 
cortex cerebri and in a majority of cases appears to be two- 
sided symmetrical. Responsive reaction to vestibular irritation 
in basal areas is expressed much brighter, more intensive 
and longer lasting, than in the cortex cerebri. Duration and 
multiphaseness of changes in electrical activity of the brain 
during vestibular irritation, apparently. are connected with the 
involvement into responsive reaction of a series of mechanisms. 
including the vegetative-vascular. A very important role is 
played in this case by the emotional factor. The obtained data. 
indicating considerable functional displacements in electrical 
activity of basal sections of the brain under the effect of vestibu- 
lar irritation in norm, give bases to assume that illnesses of the 
central nervous system the changed nature of its reactivity 
may be easier to detect with the aid of the mentioned afferent 
irritation. Author (TAB) 
N68-12783# Dartmouth Coll , Hanover, N. H. 
(AFFECTIVE COMMUNICATION IN SPEECH AND RELATED 
QUANTITATIVE PROBLEMS] Final Report, 16 Apr. 1983- 
14 Apr. 1966 
Victor E. Mc Gee 26 Jul. 1965 58 p refs 
(Contract Nonr-3897(05)) 
(AD-620333) 
The research project was designed to investigate by 
various means those kinds of informatlon in speech which do 
not deal directly with the actual verbal message per se. The 
name given to this nonverbal information is ‘affective informa- 
tion’. The work attempted to make use of the physical infor- 
mation in the speech processing system to predict the ‘intelli- 
gibility’ of the speech signal. Intelligibility as here defined is 
synonymous with fidelity of transmisston since the subject’s 
response is merely a repetition of the perceived input signal. 
With respect to affective information the goal has been to 
identify as far as possible the acoustical properties of the 
speech signal which are identified with various perceptual 
responses to that speech signal. The first non-verbal aspect 
that was considered was ‘speech quality’. Since this concept 
is of considerable importance both in the technology of speech 
processing developments and from a psychological point of 
view, various attempts at defining psychoacoustical correspon- 
dences have been made during the term of this project. (TAB) 
N86-12827# Army Chemical Center, Edgewood. Md. Chemi- 
cal Research and Development Labs. 
EFFECT OF PREVIOUS POSTURE ON CARDIAC ACCELERA- 
TION AT THE BEGINNING OF EXERCISE 
F. N. Craig Mar. 1965 l o p  refs 
(CRDLR-3268; AD-621529) 
Three subjects rested in the supine position. arose quickly. 
and ran for 1 min on a treadmill. Then they stood erect for 1 mtn 
and ran again. For the first 30 beats at the beginning of the run. 
their cardiac acceleration was greater after supine than after 
standing rest. The acceleration after supine rest then declined. 
The difference in cardiac rate arising from previous posture was 
12 
. N66-12951 
insignificant for the last 30  sec of the run. Environmental tem- 
peratures were 18 degrees and 46 degrees C. The initial differ- 
ence in acceleration was greater at the higher temperature. The 
distribution of blood between the chest and the periphery con- 
tributes to  the differences in the degree of acceleration of the 
h6si: 8: th: h=cIccing ernrcise. Author (TAB) 
NM-128868 Aerospace Medical Div. Aerospace Medical Re- 
search Labs. (6570th). Wright-Patterson AFB. Ohio. 
COMPRESSION FRACTURES OF THORACIC VERTEBRAE 
PACT. A CASE REPORT F iMl  RoPo~~,  Jan.-Apr. 1964 
John H. Henzel. Neville P. Clarke. George C. Mohr. and 
Edmund B. Weis. Jr. Aug. 1965 13 p refs 
APPARENTLY RESULTING FROM EXPERIMENTAL IM- 
(AM R L-T R -65- 1 34: A D-622026) 
The occurrence of compression deformities of the fourth 
and fifth thoracic variabrae io e human test subject (DCL) 
exposed in laboratory experiments to  an impact acceleration 
profile similar to  that produced by ejection seat rockets is re- 
ported. This injury was presumed to be the result of a? impact 
profile having a peak acceleration of 18.8G. a rate of onset Of 
420G per second and a baseline duration of approximately 
100 milliseconds. The subject's long axis was inclined 
backward 34  degrees from the vertical force vector. The 
diagnosis was established upon the subject's termination of 
hazardous duty and separation from the service, approximately 
one year after the presumptive data of injury. This documented 
injury represents a demonstrable endpoint in impact tolerance 
of a subject exposed to an acceleration environment which can 
be specifically described. Author (TAB) 
N00-12898# Jefferson Medical Coll.. Philadelphia. Pa. 
[STUDIES ON METABOLIC RESEARCH] 
F. William Sunderman 15 May 1965 57 p refs 
(Contract AT(30-1)-1397) 
Annual Report 
(NYO-1397-1) 
Metabolic research studies reported include the develop- 
ment of an atomic absorption procedure for the quantitative 
determination of N i  in urine and other biological materials: 
a modification of the atomic absorption spectrometric pro- 
cedure for use in  measurements of vanilmandelic acid in 
blood samples from a patient w i th  pheochromocytoma 
throughout the operative period for removal of the tumor; the 
development of a conductivity method for the estimation of 
electrolyte concentration in blood serum; the modification of a 
cryoscopic method for use in determining the freezing point 
of biological fluids; and the development of a method for test- 
ing the uniformity of concentration of gases in animal ex- 
posure chambers. N SA 
N06-12899# 
CORDING 
C. Craig Harris, M. M .  Satterfield. P. R .  Bell. and D. A. Ross 
[19651 1 5 p  refs 
(Contract W-7405-ENG-26) 
(ORNL-P-1383; Conf-650313-2) 
Comparisons are made between the performances of con- 
ventional. true-average, and digital count rate meters. All 
three devices currently in use for count rate recording cause 
at least some distortion of the actual events. When the count- 
ing rate is high. all can be used properly. When it is low. none 
do a good job. A t  any counting rate the digital and true-average 
rate meters are slightly better than the conventional device. If 
the recorded trace of counting rate versus time is to  be believed 
from any of the devices. the memory or time constant must 
be short enough SO that statistical variations are shown on 
the recorded curve. However. these variations must not be so 
large that they totally mask real events. In this respect the 
digital and true-average count rate meters are superior to the 
conventional instrument, R.N.A. 
Oak Ridge National Lab.. Tenn. 
COMPARISON OF VARIOUS METHODS OF RATE RE- 
N06-12903# Joint Publications Research Service. Washing- 
ton. D. C. 
INFLUENCE OF DIFFERENT GRADES OF HYPOXIA ON 
SENSITIVITY TO EPILEPTOGENIC AGENTS A N D  ON 
CERTAIN FUNCTIONAL PROPERTIES OF MOTOR FOR- 
MATIONS OF THE BRAIN 
5. A. Doiina 29 %ui. :as5 :2 p 10's Trancl intn ENGLISH 
from Fiziol. Zh. SSSR (Moscow). v. 51. no. 7. Jul. 1965 p 799- 
805 
(JPRS-33056: TT-65-33633) CFSTI: $1.00 
The dynamics of convulsive states of various origin, the 
excitability of motor zones in the cortex, and the effect of 
hypoxia on functional properties of motor formations of the 
brain stem are studied. The work was conducted on 267 male 
rats of the vistar line, 4-7 months old. Hypoxia was simulated 
in a pressure chamber by rapid rarefaction of the air. Carazol 
and electric stimulation of the cortex of the brain were used as 
R.C.S. convuision causing agents. 
N00-12917# California Univ.. Los Angeles. Lab. of Nuclear 
Medicine and Radiation Biology. 
A FORTRAN IV PROGRAM FOR THE EVALUATION OF 
POST-IRRADIATION SURVIVAL TIMES 
James L. Leitch and Nancy S. Hagen Nov. 1965 41 p refs 
(Contract AT(04-1)-GEN-12) 
(UCLA-12-573) CFSTI: $2.00 
A Fortran IV computer program has been developed for 
the rapid evaluation of post-irradiation survival times in ani- 
mals. It takes into account the "cage effect" between cages 
within the same experiment, a factor not covered by the Litch- 
field time-percent effect method of analysis. The program may 
also be modified for evaluating drug and toxicity studies 'and 
for extended (life span) studies on both experimental (treated) 
and normal (untreated) animals. The terms "protection ratio" 
and "protection value" are defined. A new standardization 
procedure to  allow comparison of results from different experi- 
ments is outlined and designated "survival ratio". Four appen- 
dices give the list of the program. flow diagrams for the pro- 
gram and the subprogram. preparation of the data deck and an 
output from a single experiment as illustration to assist others 
who may wish to follow or modify this tool for their own use. 
Author 
N66-12951# Iowa State Univ. of Science and Technology, 
Ames. Coll. of Veterinary Medicine. 
CRITICALLY CONTROLLED INHALATION STUDY OF 
GUINEA PIGS 
Fred C. Davison and Frank K. Ramsey Jun. 1965 80 p refs 
(Contract AT(l1-1)-1170) 
PATHOGENESIS OF ~~JEODWV~:U?~~ r\Y!DE IN MICE AND 
(COO-1 170-4) 
This experiment was designed to  evaluate the effects of 
an aerosol of stable neodymium oxide (Ndz03) of a known par- 
ticle size range and concentration on the lungs, other major 
organs, blood and body weight of mice and guinea pigs when 
administered over various periods of time up to  120 days. Mice 
and guinea pigs exposed to  concentrations of approximately 
30 mg Nd203/meter3 of air, in which about 60% of the mass 
was composed of particles less than 1 p in diam. showed a 
gradual increase of neodymium in the lung as exposure time 
increased. This material was contained in macrophages in the 
alveoli and in the alveolar septa and was transported to  the 
tracheobronchial lymph nodes. There were no granulomatous 
or other dramatic inflammatory reactions to the foreign mate- 
rial during the period of this experiment, and the other body 
organs which were evaluated histopathologically remained 
relatively normal. Changes in hematologic parameters were 
not remarkable. Author 
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N66-12957 
N66-12957# Joint Publications Research Service. Washing- 
ton, D. C. 
PRINCIPLES OF SEGMENTATION OF THE SPEECH 
STREAM 
N. I. Dukel'skiy 9 Nov. 1965 160 p refs Trans1 into ENG- 
LISH of the book "Printsipy Segmentatsiya Rechevogo Potoka" 
Moscow, Publishing House Acad. Sci. USSR, 1962 p 1-138 
(JPRS-32790, TT-65-33368) CFSTI. $5.00 
This book treats problems of segmenting the speech stream 
into elementary units. These units and their properties and 
interrelationships in the speech stream ccn help to reveal a 
number of patterns in the conversion of the information of a 
continuously variable speech stream into minimum discrete 
elements (phonemes). The results of the research are based on 
a considerable amount of data. which were obtained through 
the use of the latest methods of experimental phonetics, in- 
cluding methods of transplanting' and splicing sounds which 
were developed independently. Author 
N66-12959'# American Inst. for Research, Pittsburgh. Pa. 
Inst. for Performance Technology. 
HUMAN FACTORS INFORMATION REQUIREMENTS FOR 
SPACE SYSTEM DEVELOPMENT Final Report 
James W .  Altman Jun. 1964 173 p refs 
(Contract NASr-194) 
(NASA-CR-68230) CFSTI: HC $5.00/MF $1.00 CSCL 05E 
As a basis for projecting long-term requirements for human 
factors information in space system development. practices 
in existing programs were surveyed. Personal interview 
comments were supplemented by a literature survey and an 
analysis of system development decisions. A total of 7 4  indi- 
vidual requirements were identified. which can be summarized 
as: (1) basic data generation and dissemination-data con- 
cerning human functioning. improved availability of technical 
reports, development of a data storage and retrieval system. 
and techniques for establishing research priorities; (21 definition 
and controlofthe human factors process-improved communica- 
tion between human factors and other personnel. the role of 
skilled operators, and integrated procedures on program plan- 
n h g  and control; (3) function description and processing-func- 
tion allocation, system. function, and task analysis; and job 
design and personnel forecasting; (4) human factors design- 
human engineering requirements: selection, training. and pro- 
ficiency assessment; and informational job performance aids; 
and (5) design assessment-human factors evaluation and 
testing. Findings indicate the importance of rapprochement 
between theory and application. M.G.J. 
N66-12972*# Naval School of Aviation Medicine. Pensacola. 
Fla 
THE EFFECTS OF ENVIRONMENTAL TEMPERATURE 
CHANGES ON THE EKG OF THE SQUIRREL MONKEY 
(SAIMIRI SCIUREUS) 
Arnold Eskin and David C Riccio 12 May 1965 16 p refs 
(NASA Order R-39) 
(NASA-CR-68306 NSAM-926) CFSTI HC $1 OO/MF $0 50 
CSC L 0 6 s  
Electrocardiograms of four monkeys were recorded dur- 
ingexposure ofthe animals to air slowly heated 5" to 8" C above 
room level Neither rectal nor skin temperature was affected 
Deceleration of the heart and increase in T-wave amplitude 
under these conditions are noteworthy phenomena As a con- 
trol, EKG records for two of the monkeys were similarly re- 
corded during exposure to  slowly cooling air Rectal tempera- 
ture showed a very small change Heart rate and respiration 
rate increased and T-wave amplitude decreased considerably 
Author 
N66-12989*# Massachusetts Inst. of Tech., Cambridge. 
Alfred P. Sloan School of Management. 
SEARCH AND DEVELOPMENT PROJECTS 
Thomas J. Allen Jun. 1965 27 p refs Its Working Paper No. 
126-65 Sponsored by NASA 
PROBLEM SOLVING STRATEGIES I N  PARALLEL RE- 
(NASA-CR-68375) CFSTI: HC $2.00/MF $0.50 CSCL 05A 
Three pairs of parallel R & D projects are examined. The 
data analyzed were gathered by means of Solution Development 
Records-a form which provides a weekly estimate of the proba- 
bility of adoption of the approaches under consideration as pos- 
sible solutions to  a technical problem. It is found that the longer 
an approach is indicated by these forms to  be in a favored posi- 
tion, the more difficult it is to  reject. Furthermore. the number of 
alternative technical approaches considered bears a relation to  
judged solution quality. Groups producing higher-rated solu- 
tions generated fewer approaches during the course of the 
project, and they more closely approach an ideal strategy of 
approaches off on a two-at-a-time basis than do their poorer 
performing rivals. Author 
N66-12994*# Massachusetts Inst. of Tech., Cambridge. Alfred 
P. Sloan School of Management. 
CONTINUITY AND OPENNESS IN  HIGH ENERGY PHYSICS 
GROUPS 
Henry B. Eyring Sep. 1965 24  p refs Its Working Paper No. 
142-65 
(Grant NsG-235) 
(NASA-CR-68303) CFSTI HC $1 OO/MF $0 50 CSCL 0 5 s  
Effects of organizational affiliation on high energy physics 
research groups were studied with emphasis on the following 
structural variable: whether the groups were composed of 
members from one organization or from more than one. It 
was found that both. group structure and openness of the group 
to  take in new members, were related. A greater continuity of 
research relationships and an easier entry by newcomers might 
be achieved by encouraging formation of multi-organizational 
groups. Sub-groups tended to  be more constant than single- 
organizational groups, and more constant single-organizational 
groups were less open. It was concluded that continuity and 
openness of a research group will require the categorizing of 
G.G. research tasks 
N66-13006# School of Aerospace Medicine. Brooks AFB. 
Tex 
SPACE RADIOBIOLOGY. TRAINING AND OPERATIONS: A 
CONCEPT 
John E. Pickering Jun 1965 15 p refs Presented at the 3d 
Intern. Symp on Bioastronautics and the Exploration of Space. 
San Antonio, 18 Nov. 1964 
(AMD-TR-65-2. AD-471731) 
Public utterances clearly indicate that the United States 
plans t o  pursue scientific explorations in the infinite region 
of space for the expansion of knowledge and the betterment 
of mankind. The degree to  which manned and unmanned sys- 
tems wi l l  be used is conjectural at this time Once. however, 
the utility of man is demonstrated for prolonged periods of 
time. truly proving cost effectiveness. then maximizing this 
flight experience and reusability requires a conservation of 
radiation dose. Dose schedules and rest schedules for in- 
space training. data gathering. application flights and space- 
oriented capabilities are discussed based upon the recurring 
requirement of a limited and highly-selected group of people- 
astronauts Weekly doses for different regions of space are sug- 
gested along with finite recovery periods based upon the sev- 
eral mission profiles. ages of the crew members, as well as a 
combination of mission flying years and age. These doses are 
related to  biological effects obtained from ten years of chronic 
exposure in animals Author (TAB) 
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N66- 13095 
N66-13007# 
HEAT SYNDROME DATA FROM SELECTED HOSPITAL 
RECORD SURVEY Final Report 
James Meyers. Mario A. Calonje. Paul S. Parrino. and Martha 
W. Snyder Dec. 1965 90 p 
Public Health Service, Washington, D. C. 
iCui i i ia i tOCC c)C f?-!W! 
(AD-623578) 
Statistical analysis of heat syndrome causes. both en- 
vironmental and human factors. with preventive and alleviating 
suggestions for civil defense shelters of similar situations. 
Useful base for clinical evaluation. for physicians and other 
medical personnel in emergency situations. Author (TAB) 
N66-13032# 
ton, D. C. 
ON SOME PRINC!PLES OF MACHINE DIAGNOSIS 
M. I. Anokhin 6 Dec. 1965 7 p Transl. into ENGLISH from 
the book "Metodologicheskiye Problemy Diagnostiki" Moscow, 
Tr. I -Go Mosk. Ordena Lenina Med. Inst. lmeni I. M. Sechenova, 
v. 37. 1964 p 185-191 
Joint Publications Research Service, Washing- 
(JPRS-33161; TT-65-33737) CFSTI: $1.00 
The basic principles of mathematical logic and probability 
theory on which computers are based and their application in 
diagnosing diseases are discussed. In the diagnostic computer, 
disease symptoms are at first multiplied as variable and then 
grouped into syndromes and the figures on their rate of occur- 
rence are multiplied, whereupon the median of both figures 
is derived. The a priori probability of a disease is used but be- 
cause of the lability of an a priori probability and its contin- 
gency on many factors, it is used as a subjective component 
in the diagnostic computer, One other method of comparing 
probabilities is the logic of the phase interval. Here the sums 
of the squares of the probability of each disease are compared. 
This method alone cannot produce reliable results. Symptoms 
may be primary or secondary and the absence of a secondary 
symptom may be of no significance. That is why probabilistic 
logic is needed. In  making its diagnosis, the computer elimi- 
nates all diseases in which the patient's symptoms are impos- 
sible by deterministic logic. A selection is made from among 
the remaining diseases by probabilistic logic. On the basis of 
the phase interval method, the previous findings are corrected. 
R.N.A. 
N66-13051# Presbyterian-St. Lukes Hospital, Chicago. 111. 
PERIPHERAL CIRCULATION AND BONE METABOLISM 
[19641 14 p refs 
(Lonrraci AT(: :-1)-50?) 
(FI  D-21339) 
.^ 
Studies were made of the clearance rate of Ca45 following 
intravenous injection in adult dogs and studies of the blood 
distribution between marrow and bone. The arteriovenous 
differences as an indication of bone uptake of Ca45 was greater 
in the first minute and then decreased slowly during the experi- 
mental period. The average percent cleared was 53.35% of 
the iaotope for the first 5 minutes and 47.08% for 10 min. The 
blood distribution was found to be from 7.1 to  20.6% in the 
marrow and the rest in the cortex. The bone uptake of Ca45 
decreased continuously but was still measurable at the end of 
12 hr. The average blood flow to the femur was 4.9 cc/min/ 
1 0 0  gm of fresh bone and 3.1 cc/min/100 grn of fresh cortical 
bone. Average relative blood volume for cortical bone was 
0.0189 cc/gm and for marrow was 0.634 cc/gm. The blood 
flow to the femur in dogs with unilateral femoral arteriovenous 
fistulae was also determined. The average blood flow values 
were 10.322 cc/min/100 gm of fresh cortical bone for the 
fistula side and 7.043 cc/min/100 gm of fresh cortical bone 
for the opposite side. The average difference in weight between 
femurs on the side of the fistula and the opposite side was 
6.845 grams. E.E.B. 
N66-13061# Creighton Univ.. Omaha. Nebr. School of Med- 
icine. 
Ca-45 AND Sr-85 METABOLISM I N  MAN Final Progress R e -  
port, 1 May 195841 Mar. 1965 
[19651 13 p refs 
(Contract AT(11-1)-587) 
icc$:87.1! 
Progress is reported in studies of bone metabolism ana 
derangements therein found in bone diseases of man in which 
45Ca and 85Sr were used as tracers. An extremity counter 
utilizing a plastic scintillation detector was used in counting 
and data were analyzed by a computer. A technique was de- 
veloped for calculation of the exchangeable Ca in a given 3-in. 
segment as grams of Ca and of accretion as grams of Ca per 
day SO that the absolute contribution of individual peripheral 
bone regions to the total body kinetic analyses can be derived. 
Results show that periarthritic bone usually has a higher initial 
uptake than norma! bane. despite lower plasma specific activ- 
ity, and the rate of fall of activity in arthritic bone is less rapid 
than in normal regions, indicating an increase in bone ex- 
changeability and accelerated new bone formation in periar- 
thritic bone. Data are summarized from Ca balance and 45Ca 
kinetic studies in patients with osteoporosis; calcium metabolism 
studies in patients with combined central osteoporosis and 
peripheral rheumatoid arthritis; and metabolic balance and 
45Ca studies in normal subjects. hypopituitary dwarfs, hypopi- 
tuitary adults, and an adult with active acromegaly. A list is in- 
cluded of publications resulting from these studies. N SA 
N66-13089. # California Univ.. Los Angeles. Brain Research 
Inst. 
MONITORING BRAIN FUNCTION AND PERFORMANCE 
IN THE PRIMATE UNDER PROLONGED WEIGHTLESSNESS 
Final Report, 15 Aug. 1963-14 Aug. 1964 
W. R.  Adey and J. D. French (19641 21 p 
(Grant NsG-515) 
(NASA-CR-68413) CFSTI: HC $l.OO/MF $0.50 CSCL 06s  
A summary is given of studies in  the role of environmental 
stimuli in determining central nervous processes. These studies 
are then used as criteria for evaluating the changes occurring 
in the central nervous system of primates exposed to a weight- 
less environment for prolonged periods. The use of computer 
analysis is discussed relative to  the evaluation of electroen- 
cephalograms for studying a broad gamut of physiological 
states in the mammalian organism. The study objectives are 
outlined. and areas of further research are suggested. The 
physiological variables considered are: systemic and peripheral 
arterial blood pressure. venous blood pressure, brain POz, 
in!:ecrarrisl pressure. GSR. heart rate, respiration, muscle tone. 
eye movements. and reflexes. C.T.C. 
N66-13095*# Melpar. Inc.. Falls Church, Va. 
OGENIC WHOLE AIR SAMPLING CONDITIONS Final Report. 
27 Dec. 1964-27 Jul. 1965 
[19651 47 p refs 
(Contract NAS5-9529) 
DETERMINATION AND MlCROBlAL SURVIVAL OF CRY- 
(NASA-CR-684211 CFSTI: HC $2.00/MF $0.50 CSCL 06M 
Experiments were conducted to  qualitatively determine 
the survival of Oladosporium resinae. Aspergillus niger, 
Penicillium notaturn, Bacillus globigii, Serratia marcescens, 
Clostridium pasteurianum, Nocardia asteroides. and Strapto- 
myces griseus to  shock wave exposure and cryogenic whole 
air sampling. The physical conditions to  which these micro- 
organisms were subjected were chosen from those suggested 
by the design of an existing collector system to be used in 
sampling the dust content of the upper atmosphere. This 
system uses a low temperature metal surface which at high 
speeds condenses all the air in its path. From this it was as- 
sumed that successful collection of microorganisms in the 
15 
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upper atmosphere would be dependent on their ability to  sur- 
vive near vacuum, rapid heating in passage through the shock 
wave generated by the sampling vehicle. high speed impaction 
on the metal surface. rapid cooling to a few degrees K, and 
rewarming to room temperature and subsequent storage. The 
study established that the majority of microorganisms sur- 
vived the conditions of shock wave and cryogenic collection. 
The only exception was the doubtful survival of Serratia 
marcescens. R.N.A. 
N66-13097*# Naval School of Aviation Medicine, Pensacola. 
Fla. 
OTOLITH ORGAN ACTIVITY WITHIN EARTH STANDARD, 
VIRONMENTS 
Earl F. Miller, II, Ashton Graybiel. and Robert S. Kellogg 4 Aug. 
1965 14 p refs Joint rept. with NASA Its Rept. No. 119 
(NASA Order R-93) 
(NASA-CR-68391; NSAM-943) CFSTI: HC $ l .W/MF $0.50 
CSC L 06s 
The objectives of the experiment are to  measure otolith 
activity as indicated by ocular counterrolling (CR) response 
to body tilt within a force field of zero G, one-half and standard 
G. and to determine the effect of extralabyrinthine factors 
upon CR under these gravitational conditions. Six individuals 
with bilateral labyrinthine defects and seven normal persons 
served as subjects. Transient periods of subgravity force (0.5G. 
zero G )  were produced by parabolic flight maneuvers in a 
specially equipped C-131 E aircraft which accommodated a tilt 
chair and accessory apparatus for recording CR response up- 
right and with body tilt (*25", *50" ). The labyrinthine-defective 
group revealed results qualitatively similar to those from the 
normal group but markedly reduced in magnitude. This demon- 
strated that extralabyrinthine factors were not significantly in- 
volved. I n  the normal subjects zero G induced a physiological 
deafferentation of the otolith organs. When the gravitational 
force equalled about 0.5G. CR was below the level midway 
between the zero and Earth standard gravity response. The non- 
linear relationship between otolith activity and subgravity force 
is discussed. Author 
ONE-HALF STANDARD, A N D  ZERO GRAVITY EN- 
N66-13114*# Thompson Ramo Wooldridge. Inc.. Cleveland. 
Ohio. Equipment Labs. 
CARBON DIOXIDE CONCENTRATION SYSTEM Interim Ro- 
port No. 1 
A. D .  Eabinsky, D. L. De Respiris. and S. J. Derezinski 30 NOv. 
1965 4 8 p  
(Contract NAS3-7638) 
(NASA-CR-54849; TRW-ER-6661-1) CFSTI: HC $2.W/MF 
$0.50 CSCLO6K 
The preliminary analysis has been completed for design. 
fabrication, and testing of a life support system utilizing the 
TRW-developed "Carbonation Cell" system of extracting coz 
from cabin air. Stages I and II of this electrochemical carbon 
dioxide concentration system have been designed and fabricated. 
The cells use electrodes measuring 12" by 12". and plated 
magnesium end plates. Materials compatibility studies have also 
indicated the 2-mil non-porous gold plated magnesium is a 
suitable material to use in the third stage acid electrolyte cell. 
However. considering its prohibitive cost, plastic (PVDC) cells 
wil l be used for this program. These stage I l l  cells are being 
designed. A test rig for small cell testing was assembled and has 
been used for testing of small acid stage cells. Additionally, 
a small carbon cell and a gold plated magnesium cell are being 
fabricated and assembled for use in this test rig. Design of a 
large test stand is completed for testing the full scale electro- 
chemical cells, and assembly and checkout also are in progress 
at this writing. Author 
N66-13166*# PublicHealth Service, Washington, D .  C. Div. of 
Chronic Diseases. 
A LONGITUDINAL STUDY OF NAVAL FLIGHT STUDENTS 
WITH PARTICUIAP ATTENTION TO CARDIOVASCULAR 
DISEASE Progress Heport No. 3, 1 Apr.40 Sep. 1966 
Samuel Fox et al I19651 20  p 
(NASA Order R-136) 
(NASA-CR-68541) CFSTI: HC $ l .W/MF $0.50 CSCLO6S 
The medical evaluation procedures carried out during the 
third follow-up of the "Thousand Naval Aviators" study are 
described. This study began in 1940 as an attempt to  evaluate 
the significance of psychological and physiological variables 
in terms of success in naval aviation. I n  an overall evaluation 
of the program. it is pointed out that originally the physiolog- 
ical test findings had little predictive value for success in flight 
training and were largely forgotten. However degenerative 
disease become evident after many years. and repeated follow- 
up studies have endorsed the value of the early medical and 
physiological evaluations. The prediction is made that in 
future follow-up studies there wil l be a balance of interest on 
the part of physicians and of those in the behavioral sciences. 
M.G.J. 
N66-13176# 
ton, D .  C. 
INVESTIGATING THE PHENOMENON OF SLEEP 
A. Shepoval'nikov 25 Nov. 1965 6 p Transl. into ENGLISH 
from Izv. (Moscow). 29 Oct. 1965 p 6 
Joint Publications Research Service, Washing- 
(JPRS-33033; TT-65-33610) CFSTI: $1.00 
Research on the mechanisms of sleep. and the use of 
electro-physiological methods for studying this phenomenon 
are reviewed. The encephalogram of a normally sleeping per- 
son is examined. and the consecutive changes shown by the 
recording of the biocurrents ere discussed. It was found that 
during restful consciousness alpha waves, with a frequency of 
10 vibrations per second, usually appear: light sleep is usually 
accompanied by frequency rhythms of about 14 vibrations per 
second; further deepening of sleep shows the propagation of 
large slow waves, which gradually almost displace all other 
waves. It was noted that the internal deep sleep continues 
quietly for some time before the encephalogram changes 
sharply and approximates the pre-dormant period. This cycle. 
with its phases, is repeated until awakening. It is pointed out 
that sleep mechanism studies may prove useful for treating 
diseases connected with sleep disturbances. in investigating 
mechanisms. and for understanding the complex mechanisms 
at the basis of epilepsy. M.G.J. 
N66-13209# School of Aerospace Medicine. Brooks AF8, 
Tex. 
A NOMOGRAM RELATING P02. pH. TEMPERATURE, 
AND HEMOGLOBIN SATURATION IN THE DOG Technical 
Robert G. Rossing and Stephen M. Cain Jun. 1965 15 p refs 
The data from 591 dog blood samples on which observa- 
tions were made of Poz, hemoglobin saturation. P,-02. pH. 
and temperature were analyzed by means of a digital computer. 
The Hill equation was found to  fit the data well in the range 
from 20% to 98% saturation. Linear terms for pH and tem- 
perature effects were found to improve appreciably the predic- 
tion ability of the equation. A Similar term for Pco2. although 
statistically significant. did not contribute enough additional 
precision in prediction to justify its inclusion in the final equa- 
tions. The equations derived are: 
R-rt, 1 Jul.-l DOC. 1964 
(SAM -TR -65-39; A D-47 1 E48) 
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lOg(S/l - S) = 2.5198 log Po2 + 1.1804 (pH - 7.0) 
- ,047234T - 2.3621 
and 
tog Po2 = .37 i i 3  iog { S i  i - S; - ,48847 :p!-! ~ ?.e! 
+ ,019518T + .92247 
A nomogram relating these variables is also presented. 
Author 
Air Force Systems Command, Wright-Patterson N66-13224# 
AFB. Ohio. Foreign Technology Div. 
PHYSIOLOGICAL SOCIETY, YEREVAN. 1964. VOLUME 
II:  TOPiCS OF SClEFiTiFlC PAPERS. NO. 1 
E. A. Asratyan. ed. 6 Jul. 1965 781 p Transl. into ENGLISH 
of the book "X Sbezd Vsesoyuznogo Fiziologicheskogo Obsh- 
chestva lmeni I. P. Pavlova, Yerevan, 1964 Tom 11: Tezisy 
Nauchnykh Soobshcheniy, Vypusk 1" Moscow, Izd. "Nauka" 
1964 479 p 
TENTH CONFERENCE OF THE I. P. PAVLOV ALL-UNION 
(FTD-TT-65-47/1+2; AD-620050) 
A compilation of papers presented at a physiological con- 
ference is presented. The more than 700 topics cover such 
areas as anatomy, responses, and organ functions of humans 
and animals. C.T.C. 
N66-13245 Joint Publications Research Service. Washing- 
ton, D. C. 
METHODS AND INSTRUMENTATION SOURCES OF 
GAMMA-RADIATION IN A BIOLOGICAL EXPERIMENT 
A. V. Bibergal 5 Nov. 1965 7 p refs Transl. into ENGLISH 
from Radiobiol. (Moscow), v. 5, no. 4. 1965 p 612-615 
(JPRS 32704: TT-65233218) CFSTI: $1.00 
Gamma radiation apparatus used in biological experiments 
are described. The dosage range is given for each, and the 
areas of application are included. Equipment is considered for 
the irradiation of seeds before sowing, microbiological and 
radiochemical determinations, and chronic irradiations. C.T.C. 
N66-13297*# National Aeronautics and Space Administration, 
Washington, D. C. 
NOISE PROBLEM [PROBLEMA SHUMA] 
I. Borshchevskiy and E. Lapayev Dec. 1965 8 p Transl. into 
ENGLISH from Aviats. i Kosmonaut.. (Moscow). v. 48, no. 7. 
1965 p75-77 
(NASA-TT-F-9799) CFSTI: HC $1.00/MF $0.50CSCL06S 
A b i k f  gone:e! i~:'ic'..c cf !he detriments! affect of noise 
of a certain intensity on the human organism. specifically on 
the auditory organs. is given. with diagrams on noise \evels 
with and without engine exhaust silencers and descriptions of 
earplug and earcap designs. Hearing loss of flying crews in 
jet aircraft and spacecraft is considered transitory, while 
permanent damage is expected in  unprotected maintenance 
crews. Soundproof rooms on airfields for rest periods of 
crews are suggested. Author 
-13331'# American Inst. for Research. Pittsburgh. Pa. 
Inst. for Performance Technology. 
HUMAN FACTORS INFORMATION REQUIREMENTS FOR 
8CACE SVST'EM DEVELOPMENT Fbd R m  
James W .  Altrnan Jun.'1964 173 p refs 
(Contract NASr-194) 
(NASA-CR-68616) CFSTI: HC $5.00/MF $1.00 CSCL 05E 
Life scientists, human factors engineers. and other system 
dmdopment pemonnei were intewimwd in B survey of practices 
in existing human factors programs in order to obtain data for 
long-term requirements in space sy.t.m dweiopment. A liter- 
ature survey and an analysis of system development decisions 
were also made. individual requirements were organized into 
the following areas: (1) basic dats generation and dissemina- 
tion, (2) definition and control of the human factors process. 
(3) function description and processing, (4) human factors 
design. and (5) design assessment. Of the 74 individual re- 
quirements identified in these categories. six are general to a11 
araas of human factors activity and 68 are specific to one of 
eight z.:szc. FCI e&! nf ?he right areas. there is a requirement 
to  develop integrated procadures in support of mora effective 
activity; the other 80 requirements are specific stste-of-the-art 
improvements in the different areas. An overhew of requira- 
mentsis presented. and 14 requirements are discussed in detail. 
A bibliography is appended. M.W.R. 
N66-13423# Joint Publications Research Service, Washing- 
ton, D. C. 
PECULIARITIES OF GAS EXCHANGE STUDIES UNDER 
RAREFIED ATMOSPHERIC CONDITIONS 
N. A. Agadzhanyan and I .  R. Kalinichenko 29 Nov. 1965 9 p 
refs Transl. into ENGLISH from Fiziol. Zh. SSSR (Moscow). 
v. 51, no. 7. Jul. 1965 p 793-798 
(JPRS-33057; TT-65-33634) CFSTI: $1.00 
Calculations on the indices of gas exchange values ob- 
tained from men and animals under rarefied atmospheric con- 
ditions are presented. The values of the per-minute volume 
of respiration must be reduced to a dry state. 0" C. and 760 m m  
mercury column in order to  obtain the quantity of oxygen used. 
the amount of carbon dioxide liberated. and to determine the; 
energy expended. For a normal oxygen supply to  an organism,' 
it is also necessary t o  calculate the percentage content of 
oxygen in the cabin under consideration of the moist inspired 
air. Calculations on the ratio of gases in the blood and in the 
cabin atmosphere showed that the partial pressure of carbon 
dioxide in alveolar air at an altitude of 7.000 m. with a normal 
oxygen supply, varies within the limits of 30  to  38 mm 
mercury column. Conditions of lower barometric oxygen pres- 
sure and physical labor dropped alveolar air pressure to  40 mm 
mercury column at altitudes of 9,000 to 11,OOO m. G.G. 
N88-13431# Los Alamos Scientific Lab.. N. Mex. 
COMPUTER REDUCTION OF METABOLIC DATA OBTAINED 
FROM SCINTILLATION COUNTERS 
P. N. Dean 15 Nov. 1965 24 p refs 
(Contract W-7405-ENG-36) 
(LA-3298) CFSTI: $2.00 
This report describes in detail the RTW series of computer 
programs written t o  analyze metabolic data. The programs 
calculate elapsed time between radionuclide administration and 
time of measurement, correct all data for changes in counting 
efficiency relative to  measurements made on standards at 
zero time and for physical decay, i f  desired, and express the 
observed counting information as eiiective or bioiogicsi ie- 
tention at time of measurement. Author 
N86-1348l0# National Aeronautics and Space Administration, 
Washington, 0. C. 
THE EFFECT OF LIGHT ON PLANT REPRODUCTION 
[UEBER DEN EINFLUSS DES LICHTES AUF DIE FORT- 
PFIANZUNG DER GEWACHSE] 
Georg Klebs Dec. 1965 22 p refs Transl. into ENGLISH 
from Eiologishe8 Centralblstt (Leiptig), v. 13, no. 21-22, 
1893 ~ 6 4 1 - 6 5 6  
(NASA-TT-F-9742) CFSTI: HC $1.00/MF $0.50 CSCL 06C 
In dealing wi th the influence of light on the lower plants. 
the author first deals with the arexual reproduction of various 
algae, especially zoospore formation. Reproduction of various 
bryophytes seems t o  call for intense light to  convert the neces- 
sary nutrients to substances that activate the dormant "rudi- 
mentum". an invisible material carrier. It is suggested that 
l i h t  may also alter certain physical relationships within the 
cell (e.g. the vacuole pressure). It is demonstrated that leaf 
and spore protenema act altogether differently towards light, 
with the former producing moss buds 8 days after exposure 
17 
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to light and the latter. in 4 to 5 weeks. The author draws a 
definite relationship between intense light and the formation 
of sex organs in the lower plants. Author 
N86-13484*# National Aeronautics and Space Administration. 
Washington, D. C. 
FLUCTUATIONS IN  HUMAN BODY TEMPERATURE WITH 
PARTICULAR CONSIDERATION ON THE EFFECT OF RE- 
VERSAL OF DAILY ACTIVITY PATTERNS [KORPERTEM- 
PERATUR-SCHWANKUNGEN M I T  BESONDERER RUK- 
SlCHT AUF DEN EINFLUSS. WELCHEN DIE UMKEHRUNG 
DER TAGLICHEN LEBENSGEWOHNHEIT BElM MENSCHEN 
AUSUBT) 
Francis Gano Benedict and John Ferguson Snell Dec. 1965 
41 p refs Transl. into ENGLISH from Arch. Physiol. (Ger- 
many). v. 90,1902 p 33-72 
(NASA-TT-F-9796) CFSTI: HC $2.00/MF $0.50 CSCL 06P 
A group of metabolism and energy-exchange balance stud- 
ies are conducted on 4 test subjects in a respiration calorim- 
eter to determine the relationship between body tempera- 
ture and the normal fluctuations of respiration, heartbeat, 
oxygen consumption, CO2 and urine production and work 
capability. The temperature curve recordings exhibited normal 
rhythm, with some deviation noted between rectal and axil- 
lary temperature. Muscular activity is shown to  parallel body 
temperature; the temperature during nights after heavy muscu- 
lar work being consistently lower than during nights after 
repose. The principal effect of fasting is lowering the degree 
of fluctuation of the curve. If heavy work was followed by fast- 
ing. the daily temperature fluctuation for long periods was 
reduced by approximately 0.6" C.. and the average tempera- 
ture by almost 1°C. No perceptible tendency toward a reversal 
of the temperature curve could be observed after ten consecu- 
tive days during which work was performed at night. and sleep- 
ing and resting done during the day. Author 
N88-13607# Karolinska Institutet. Stockholm (Sweden). 
LIFE STRESS AND URINARY EXCRETION OF ADREN- 
ALINE AND NORADRENALINE 
Lennart Levi I19651 15 p refs Presented at the 1st Intern. 
Conf. on Preventive Cardiology. Burlington, Vt.. 1964 Sub- 
mitted for Publication CFSTI: HC $1.00/MF $0.50 
Results of experiments designed to investigate the extent 
various stimuli affect sympatho-adrenomedullary neurosecre- 
tory activity as reflected in the urinary excretion of adrenaline 
and noradrenaline are reported. The stress activity of 250 
humans. exposed to  emotional stimuli judged to be of slight 
to moderate intensity. was evaluated by measuring the output 
of catecholamines in the urine. The stimuli were selected from 
those we are most likely to encounter in daily life. More than 
1600 urine samples were obtained and analyzed fluorimetri- 
cally. The primary aim of the experiments was to study the 
interrelationship between (1) type and intensity of stimuli 
as defined physically as well as psychologically. (21 reported 
subjective feelings. (3) observed behaviour. and (4) a number 
of autonomic and endocrine responses in different types Of 
personalities and groups. M.R.W. 
N86-13618*# Bolt. Beranek. and Newman, Inc.. Cambridge. 
Mass. 
SYSTEMS IDENTIFICATION 
Jerome I. Elkind 1 Mar. 1964 87 p refs Seminar held at Ames 
Res. Center. May 1963 Its Rept.-1102 
(Contract NASw-668) 
(NASA-CR-68701) CFSTI: HC $3.00/MF $0.75 CSCL 06H 
A discussion, from a seminar held at the NASA Ames Re- 
search Center, on pilot-vehicle system identification is pre- 
sented. The seminar focused on the comparison of methods 
for determining human pilot dynamic response characteristics. 
It is shown how the paradigm of multiple regression analysis 
REPORT OF THE NASA SEMINAR ON PILOT-VEHICLE 
serves as a basis for comparing all of the commonly used 
techniques for identifying human pilo! dynamic response 
characteristics: cross-correlation analysis, cross-spectral 
analysis. orthogonalized exponential analysis. and differential 
equation coefficient methods. Expressions for the exprcted 
values and the variances of the measures obtained using these 
techniques are derived. The different analysis techniques are 
described and compared with respect to  accuracy and precision. 
A method for obtaining the coefficients of the differential 
equation for a system from regression coefficients is given. The 
problem of using only signals circulating within the feedback 
loop to determine the open-loop describing function of the 
human operator is discussed. M.R.W. 
N66-13620# Argonne National Lab., 111. 
SPACE PHYSIOLOGY: SOME RESULTS AND OUTLOOKS 
OF EXPERIMENTAL INVESTIGATIONS [KOSMICHESKAYA 
IMENTAL'NYKH ISSLEDOVANII] 
0. G. Gazenko. V. V. Parin, V. N. Chernigovskii, and V. 1. 
Yazdovskii Jul. 1965 12 p Transl. into ENGLISH of a report. 
presented at the 10th Meeting of the All-Union I. P. Pavlov 
Physiol. SOC.. Yerevan. USSR, 22-28 Oct. 1964 
FlZlOLOGlYA NEKOTORYE ITOGl PERSPEKTIW EKSPER- 
(ANL-TRANS-209) CFSTI: HC $1.00/MF $0.50 
Data are summarized from physiological studies on 6 
USSR astronauts who participated in space flights varying 
from one orbit of the earth to  119 hr in orbit between 1961 
and 1963. The studies were made before. during, and for pro- 
longed periods after space flight. Data are included on the 
effects of functional stress induced by transverse accelerations, 
defense responses, muscular strass. weightlessness. and the 
effects of conditions encountered during prolonged space flight 
on respiration, cardiovascular systems. working ability. psy- 
chological functions, and other paramaterr. Deta from elec- 
troencephalograms, cardiograms. and electrooculograms are 
presented that supplement other observations on adaptation 
processes of humans during the conditions of space flight of 
NSA a duration of approximately 2 days. 
N66-13663*# Minnesota Univ.. Minneapolis. 
THE BACTERIOLOGY OF "CLEAN ROOMS" Progress 
Report. Apr. 1-Sop. 30, 1966 
G. S. Michaelsen I19651 20 p refs 
(Grant NSF-643) 
(NASA-CR-68729) CFSTI: HC $1.00/MF $0.50 CSCL 06s 
Progress is reported in the four areas as follows: (1) 
identification of spore formers and other heat resistant micro- 
organisms recovered from fallout strips in conventional aero- 
space clean room facilities; (2) experimental determination of 
dry heat resistance of the specifically identified spore formers 
with particular reference to the 135°C for 24 hrs cycle; (3) 
experiments related to human contact contamination of vari- 
ous representative materials and simulated components; and 
(4) the design and contruction of a small laminar downflow 
facility for future evaluation. Species identification of spore 
formers isolated are tabulated. Also, the results of the deter- 
mination of thermal death times of specific clean room spore 
formers are given. Microbial contamination detected on com- 
ponent materials after handling by groups of four persons are 
also tabulated, The room for the laminar downflow facility wil l 
be 8 f t  by 10 ft with a 4 ft by 4 f t  entryway. The room will be 
E.E.B. constructed and in operation in the near future. 
N88-13660*# Naval School of Aviation Medicine. Pensacola. 
Fla. 
PERCEPTION OF THE VISUAL HORIZONTAL I N  NORMAL 
A N 0  LABYRINTHINE DEFECTIVE SUBJECTS DURING 
PROLONGED ROTATI OR 
18 
. N66-13700 
Brant Clark and Ashton Graybiel 8 Jul. 1965 10 p refs Its 
Rept.-116 
(NASA Order R-93) 
$0.50 CSCLO6S 
Five normal and nine labyrinthine defective men were 
studied in a Slow Rotation Room which produced a change in 
resultant force of 2b" on them. The men faced in the direction 
of rotation and at one minute intervals set a luminous line 
to  the perceived horizontal in darkness for one hour. The results 
for the normal men confirmed an earlier study showing no 
systematic change in the perception of the visual horizontal 
after an initial lag effect. In contrast. the labyrinthine defec- 
tive men showed a smaller, rapid, and then a gradual change in 
the perception of the visual horizontal throughout the one 
hour of constant rotation. A t  the end of one hour there was no 
significant difference between the two groups. These results 
are discussed in terms of a differential weighting of the syn- 
ergistic information available to the two groups. Author 
(NASA-CR-68659: NSAM-936) CFSTI: HC $l.OO/MF 
N66-13694# 
METABOLIC STUDIES OF ENERGY DENSE COMPOUNDS 
FOR AEROSPACE NUTRITION 
S. A. Miller. H. A. Dymsza. S. R. Tannenbaum. and S. A. Gold- 
blith Wright-Patterson AFB. Ohio, AMRL. Aug. 1965 51 p 
refs 
(Contract AF 33(657)-7660) 
Massachusetts Inst. of Tech., Cambridge. 
(AMRL-TR-64-121; AD-623615) CFSTI: HC $3.00/MF $0.50 
The aim of these studies was the development of model 
compounds with which information useful in understanding 
energy metabolism might be obtained to aid in development 
of food for space travel. Seven-month studies feeding rats 
with 1.3-butanediol have been completed. The results of these 
studies confirm the utilization of this compound as a energy 
source. Measurement of a number of metabolic parameters 
at the completion of the study support the contention that 
1 .g-butanediol is probably metabolized through carbohydrate 
rather than fat pathways. Metabolism studies with 2.4-di- 
methylheptanoic acid labeled with C" in the alpha methyl 
group indicate that this compound as predicted is oxidized 
through propionate. Design and construction details of the 
direct animal calorimeter are presented. Results of a limited 
number of studies with rets fed various diets indicate that the 
device fulfills its design functions. Author (TAB) 
#i%3-:3596# Tech D=ve!q?men?. Inc Dayton. Ohio. 
THE DEVELOPMENT OF GAS AND LIQUID CIRCULATING 
PEVICES FOR MANNED SPACE ENCLOSURES Technical 
Report. F A .  1964-Feb. 1966 
Joseph Flatt Wright-Patterson AFB, AMRL Aug. 1966 31 p 
(Contract AF 33(615)-1251) 
(AMRL-TR-65-128: AD-623161) CFSTI: HC $2.00/MF $0.50 
An analytical and experimental investigation was con- 
ducted to determine the feasibility of utilizing the energi 
available in breathing oxygen. when expanded from storage 
pressure to breathing pressure, t o  power two types of pumping 
devices; (1) an oxygen-circulating blower, and (2) a water- 
circulating pump. With an oxygen weight flow of 2.65 Ib/hr 
and an ambient environmental pressure of 5 psis. the required 
performance of 5 cfm at 10 inches H20 static pressure for the 
circulating blower and 1 Ib/min at a back pressure of 10 
inches HzO for the water pump were met. Performance con- 
siderably in excess of the requirement was obtained for the 
water pump. Both units were powered by single-stage impulse 
turbines and weighed less than the 1-pound requirement. Both 
units operated reliably without mechanical malfunction and 
appear to  be suited for manned aerospace enclosures. 
Author(TAB1 
N66-13698# Aerospace Medical Div. Aerospace Medical Re- 
search Labs. (6570th). Wright-Patterson AFB. Ohio. 
LATED REACTION CONTROL 
John P. Hornseth Aug. 1965 16 p refs 
(AMRL-TR-65-145: AD-623558) CFSTI: HC $1.00/MF $0.50 
A t i m & f i G :  poka !:=qeexy mndihted reaction control is 
a control with fixed pulse width, fixed pulse amplitude, and 
manual control of pulse frequency. For such a control, i t  is possi- 
ble to maintain a constant reactive force per pulse for various 
combinations of pulse widths and pulse amplitudes. The con- 
.trolled element was a one-dimensional second order system. A 
semirandom sequence of three step voltages was used to dis- 
'place a spot on a CRT. Subjects were required to recenter the 
spot as fast as possible. Manual control performance was tested 
under three levels (low, middle. high) of control output gain. 
Three pulse width-pulse amplitude combinations were tested 
at the :ow and high control output gain levels and four pulse 
width-pulse amplitude combinations for the middle control out- 
put gain level. Three subjects ware tested under all conditions. 
Performance measures obtained were: integrated absolute error, 
integrated absolute fuel consumption. and integrated absolute 
stick motion. The results of this study indicate that (1) changing 
pulse width and pulse amplitude, but keeping control output 
gain fixed, does not affect manual Performance: but that (2) 
changing control gain does. Author (TAB) 
NM-l36SS# Stanford Univ.. Calif. Inst. for Mathematical 
Studies in the Social Sciences. 
ClATE LEARNING 
Chizuko lzawa and William K. Estes 1 Aug. 1965 83 p 
(Contract Nonr-225(73) 
MANUAL CONTROL OF A PULSE-FREQUENCY MODU- 
REINFORCEMENT-TEST SEQUENCES I N  PAIRED-ASSO- 
(TR-76; AD-622248) CFSTI: HC $3.OO/MF $0.75 
Cearning of paired-associate items was studied in relation 
to different repetitive sequences of reinforced (R) trials and 
test (T) trials. One purpose was to obtain evidence as to whether 
either learning or forgetting occurs on unreinforced T trials; 
a second was to adduce principles bearing on the problem of 
optimal programming of R and T trials. The four training con- 
ditionswere: (1) R T R T ... : (2) R R T R R T ... : (3) R T T R T T ... : 
(4) R R T T R R T T ... . Five items were assigned to each con- 
dition and the sequences were repeated till a criterion of learn- 
ing was reached. Two groups of 50 subjects were run: one with 
nonsense syllable-number pairs and one with nonsense syl- 
lable-word pairs. Performance un tests given successively 
without intervening reinforcement showed no significant change 
in correct response probability-suggesting that neither learn- 
ing nor forgetting occurred on T trials per se. The course of 
learning was. however, affected to a major extent by the ratio 
of T's to R's and by their arrangemui-ti in ;he ve;icaa repetltivo 
sequences. Learning curves plotted in terms of error proportion 
on the first T following the n(th) R trial lined up in the order: 
,Condition 3 [lowest), 1. 4. 2. Author (TA B) 
N66-13700# Naval School of Aviation Medicine, Pensacola. 
Fla. 
AIRSICKNESS IN STUDENT AVIATORS 
Gary J. Tucker; David J. Hand, Asa L Godbey. and Roger F. 
Rainham 12 Jul. 1966 12p refs /U R o p t - 1  
One thousand sixty-seven student Naval aviators were rated 
at the end of each flight during the preeolo and basic acrobatic 
phaae of waining by the flight instructor for tho presence or 
absence of nausea of vomiting during the flight. To be so 
rated. the airsickness had to be severe enough to cause ina- 
bility to control the aircraft. In this manner. a profile of the 
pat tor^ of airsickness was obtained on each student over 
tho course of tho primary night training. The incidence of this 
type airsickness was 17.6 per cent (188 students out of 1,067). 
Correlations between incidents of airsickness per student 
and their ground school grades and Might grades were not 
(NSAM-939; AD-622777) CFSTI: HC S l .W/MF $0.50 
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atatiatically significant. There are three main periods during 
which the majority (79 per cent) of airaicknem occurs. These 
ora the initial three training flights, the seventh, and the first 
three dual acrobatic flights. These periods are cloaely cor- 
related with the varioua and different peaks of physiologic and 
paychologic atreaaes during this phase of training and provide 
uwful baselines for the evaluation of airsickness in student 
aviators. Author (TAB) 
NO6-1371 l# Atomic Weapons Research Establishment. Alder- 
maaton (England). 
THE HAZARDS TO THE HUMAN EAR FROM SHOCK WAVES 
PRODUCED BY HIGH ENERGY ELECTRICAL DISCHARGES 
Pamela M. Golden and R .  Clarke London. HMSO. Aug. 1965 
2 4 p  refs 
(AWRE-E-1/65) HMSO: 6s 
The blast pressures developed by a high energy electrical 
diacharge aa received by a transducer mounted in a large baffle 
normal to the blast were measured and compared with those re- 
ceived by a model ear. It is ahown that the pressures developed 
atthe drum of the ear are in excess of those in air and can cause 
damage to the ear unlesa precautions are taken. There is a high 
proportion of large amplitude noise a t  audio frequencies present 
which many protective devices transmit. Measurements with 
aamples of these show that there is aome attenuation of pres- 
w re  and it is probable that a muff protector is more efficient 
than an ear defender which consists of a solid plug with a 
amall axial air channel. Author 
N66-13768# Purdue Univ.. hfayette. Ind. School of Elec- 
trical Engineering. 
ELECTRICAL AND ELECTRONICS ENGINEERING RE- -~ . 
SEARCH) Second Semiannual Reaoerch Summary, Jan.- 
Jun. 1986 
119851 109p refs 
(AD-622202) CFSTI: HC SB.OO/MF S1.25 
Contents: Medical and life sciences, biological systems 
and electrophysiology; control and information systems. 
automata and artificial intelligence: electrtc power systems 
and energy conversion: electromagnetic fields: electronic sys- 
rems research laboratory; materials. TAB 
N66-13708 Air Force Syatems Command, Wright-Panemon 
AFB. Ohio. Foreign Technology Div. 
MENT IN INTERPLANETARY FLIGHTS 
R.  M. Beyevskiy In its Cosmic Rea., Vol. 3. No. 4, 1965 
18 Oct. 1965 p 223-236 refa (See N66-13776 04-30) 
CFSTI: HC S6.00/MF S1.50 
On the baris of an analysis of aystema aboard the Voatok- 
series spacecraft. the problem of physiological meaaurements 
in interplanetary flight is discussed. The basic tasks of phys- 
iological measurements include manipulative medical monitor- 
ing: acheduled medical examinations. including diagnosis of 
illnesses; and medical scientific research. Tranamission of 
the physiological information to the earth repreaents a special 
problem. Medical monitoring should take place only occasion- 
ally during the flight and with the use of a minimum of sensors 
and electrodes. with transmission of the information via intra- 
cabin radio link. Routine and diagnostic examinations should 
ba conducted with the aid of a computer on board the vehicle. 
Studies with effective coding of generalized data acquire great 
importance. Certain aspects of biological control are examined 
as they apply to interplanetary flight. Author 
NOO-13790 Air Force Syatama Command. Wright-Patter$on 
AFB. Ohio. Foreign Technology Div. 
OCCURRENCE OF OOMINANT LETHALS IN DROSOPHIU 
UNDER THE INFLUENCE OF VIBRATION. ACCELERATION 
AND y IRRADIATION 
G. P. Darfenov In i ts Coamic Res., Vol. 3. No. 4. 1965 
18 Oct. 1965 p 237-254 refs (See N66-13776 04-30) 
CFSTI: HC SB.OO/MF S1.50 
CERTAIN PROBLEMS OF PHYSIOL001CAL MEASURE- 
Thin paper presents the reaults of laboratory atudiea of 
the influence of vibration. accaleration. y-irradiation and the 
combined effects of these factors on the occurrence of domi- 
nant lethals in the primordial cella of Drosophila males. The 
study was conducted to analyze the nature of the effect ob-, 
tained in Drosophila in a serias of space flights. I t  was shown 
that vibration and acceleration may influence the final reault 
on indication of a biological effect of ionizing radiation by 
means of a given test. although in all probability they produce 
nonnucleic modifications. Author 
166-13791 Air Force Syatema Command, Wright-Panerwn 
AFB. Ohio. Foreign Technology Div. 
INFLUENCE OF VIBRATION ON BONE-MARROW CELL 
DIVISION 
G. L Pokrovskaya. L A. Belyayeva. and A. V. Golovkina In 
its Coamic Res.. Vol. 3, No. 4. 1965 18 Oct. 1965 p 256- 
265 refs (See N66-13776 04-30) CFSTI: HC S 6 . 0 0 / M F  
s1.50 
Changes in cell nuclei and auppeasion of mitotic activity 
were observed when mice were subjected to varioua pr ioda 
of vibration. Vibrations at 35 cycles per MC did not suppr- 
cell diviaion until the tenth day after vibration waa bagun. 
whereaa at the 70-cycle frequency thoro is w m e  aupprauion 
following vibration for 60 min. In the latter, there ia an increase 
in rate of division on the tenth day. but this increaae ia lower 
than that for the control group. Vibration at 70  cycler for 15 
min raises incidence of disturbance in cell nuclei. an increase 
which persist. for tan days. Diviaion abnormalities are baaically 
due to chromosome adheaion. Tables aummarize frequency 
of chromosoma abnormalities occurring from various wriods 
M.W.R. of vibration. 
NO6-13814# Air Force Inat. of Toch.. Wright-Patteraon 
AFB. Ohio. School of Engineering. 
INVESTIOATION OF C H l N C H l l U  VESTIBULAR SYSTEM 
RESPONSE TO VERTICAL LINEAR ACCELERATION 
Daniel William Buehler and Lucious Calvin Butt ( M . S .  Thesia) 
(19651 41 p refa 
(GE/EE/65-6; AD-622992) CFSTI: HC S2.00/MF S0.W 
Electronystagmus maaaurement of vertical eyeball diaplrca- 
ment was uaed to  inveatigate chinchilla veatibular reaponw 
to vertical ainuaoidal accelerationr which varied incrementally 
from 0.5 to 20  cps in frequency and from 0.5 to 3 g. peak- 
to-peak, in amplitude. Frequency diagrams. plotted from data 
obtained from seven animala, indicated that the magnitude of 
the reaponse of the veatibular apparatus is a function of fro- 
quency and g Iavel, but that the phaae lag of the reaponu ia 
a function of frequency only. Within the experimantal frequency 
and acceleration limits, no resonance phenomena or hyatereaia 
effect of vestibular responae waa found. Author (TAB) 
-13aO.i Chicago Univ.. 111. Dept. of Biophyaia. 
INVESTIQATIONS IN SPACE-REUTED MOLECULAR 
8IOLOQY. INCLUDING CONSIDERATIONS OF THE MO- 
U C U U R  O R ~ A N I U T I O N  OF EXTRATERRESTRIAL MAT- 
TER T o d m i d  h0q.r Roport 
Humberto Farnandoz-Moron 119651 31 p refa 
(Grant NaG-441-83) 
(NASA-CR-68844) CFSTI: HC S2.00/MF SO.60 CSCL 06C 
It ia reportod that development work continued on the 
improvement of preparation techniqu- and inatrumentation 
for high resolution electron mic rowpy.  Thia included further 
application of low temperature mothods. and the design of 
now types of high resolution c m l . c t r o n  microscopor. These 
ore immersed in liquid helium cryostat. and use aupercon- 
ductina electromagnetic Iensea and image intenaifiers with 
electronic raadout. It ia alao reported that correlated electron 
microrcopic and biochemical investigationa were carried out 
on mitochondrial membranes. membrane derivativaa, homo- 
cyanina, and on aawciated enzyme and multiensyme complexes. 
20 
N66- 13926 
Participation in the Luster rounding rocket experiment to 
sample lunar dust mar the earth consisted of designing and 
constructing a spacial high vacuum container for transfer 
of the sampling surfaws which collect extraterrestrial ma- 
terial. C.T.C. 
N W - l m l * #  Teledyne Systems Corp.. Hawthorne. Calif. 
OQY. HUMAN ANALOOS, AND BIONICS Frul  R.port, 
300ct .  1964 324p refs 
(Contract NASw-780) 
RESEARCH IN ADVANCED CONCEPTS I N  BIOTECHNOL- 
(NASA-CR-68777) CFSTI: HC S7.00/MF S2.00 CSCLO6D 
Research has been conducted into the biotechnology of 
three of the subsystems of man: an energy input subsystem. a 
distribution and control subsystem, and an energy output sub- 
system. Human andogs are developed by the utilization of the 
man-machine methodology. Bionic applications csing human 
analogs are made for each of the subsystems studied. and a 
bionic system, which includes an application from each of 
these subsystems. is suggested. Author 
N86-l=*# Naval School of Aviation Medicine. Pensawla. 
FIa. 
A COMPARISON OF EFFECTIVENESS OF SOME ANTIMO- 
TION SICKNESS DRUBS USlNQ RECOMMENDED AND 
LARGER THAN RECOMMENDED DOSES AS TESTED I N  
THE SLOW ROTATION ROOM 
Charles D. Wood, Ashton Graybiel, and Robert S. Kennedy 
16 Aug. 1965 12 p refs Joint report with NASA Its Rept.- 
121 
(NASA Order R-93) 
(NASA-CR-68858; NSAM-945) CFSTI: HC $1.00/MF SO.50 
CSCL 080 
In a previous study the recommended doses of some anti- 
motion sickness drugs were tested on a human centrifuge. In 
the present study increased doses of these same drugs were 
used to investigate any possible increase in efficiency. Twice 
the dose of hyoscine (1.2 mg) failed to increase its effective- 
ness: however. when it was used in combination with d-am- 
phetamine the total number of tolerated head movements 
exceeded the sum of that with these drugs when they were 
tested alone. A marked increase in effectiveness of d-amphet- 
amino (20 mg) was noted o w r  that in tho earlier study in 
which a dose of 10 mg was used. Meclizine (Bonamine 150 
mg). thiethylperazine (Torecan 30 mg). trimethobenzamide 
(Tig8n 750 me). and prochlorperazine (Compazine 15 mg) 
all were less effective than in the previous study when one 
third of these doses was useti. Tne coi&i;iiSiloii e! kysscine 
and d-amphetamine was the most affective drug. followed by 
hyoscine. d-amphetamine, and meclizine. in that order. Author 
mCl3864# Atomic Energy Commission. New York. Health 
and Safety lab. 
UAL 
Au0.1986 l o o p  Rwiaod 
(NY0-4700. Suppl. 2) CFSTI: HC $4.00/MF $0.75 
Additions and corrections ma& to  the Health and Safety 
L.bornory MMWI of Stmdard Prowdurn  include: a n r l y i u l  
d.1. on tb.ion vi.w .nd fh.kn product b y :  umpling 
principles. amp le  handling. and ampl ing tvp..: the applica- 
tion of air sampling in th. .valuation and control of th. ac- 
cupational environment: principles of air sampling: radio- 
ch.cniul dotuminotion of Pu and in water. urine. and 
focms: mdbchemicd dotwmkution of Pu in air fittars; t im 
determination of WSr and 1 3 7 ~ s  in Iarw volume -a watw 
samples; and speclfications for polyethylene syringe bottles. 
improved plating cells, and microsorbent filter paper. 
Author(NSA) 
HEALTH AND SAFETY LABORATORY ANALYTICAL MAN- 
N66-13897# 
Office of Aviation Medicine. 
FATIGUE I N  AVIATION ACTIVITIES 
Stanley R. Mohler Mar. 1965 19 p refs 
Federal Aviation Agency, Oklahoma City, Okls. 
(AM-65-13: AD-620022) CFSTI: HC Sl.OO/MF $0.50 
The report gives a comprehensive survey of work in the 
tieid oi aviarion iuiigue. Zo:h CU::OR? ~ c r h  %?ill in process and 
earlier work are surveyed. The nature of fatigue itself is dis- 
cussed. along with all possible factors that contribute to  both 
physical and mental fatigue. Topics covered include flight- 
time limitations. indicators of excessive fatigue, new develop- 
ments related to intercontinental flights and Forest Service 
flights. and the author's detailed comments and recommenda- 
tions. Author (TAB) 
NB8-13899*# National Aeronautics and Space Administration. 
Washington. D. C. 
SIGNIFICANT ACHIEVEMENTS DURlN5 SIX YEARS OF 
SPACE BIOSCIENCE RESEARCH AND APPLICATIONS, 
19-1 964 
Jan. 1965 157 p refs 
(NASA-TM-X-57051) CFSTI: HC $5.OO/MF $1.00 CSCLO6K 
Research progress in NASA's space biology program is 
summarized. A broad research and flight mission program in 
space biology was developed which includes development of 
life detection experiments and a concept for an automated bio- 
logical laboratory for planetary exploration of life: a biosatel- 
lite program including scientific experiments to study the 
biological effects of weightlessness, radiation combined with 
weightlessness. and removal from the Earth's rotation: a re- 
coverable biosatellite spacecraft system; and the supporting 
research and technology required for these flight missions as 
well as biological support for manned space flight. Monkeys 
and chimpanzees were flown i n  sub-orbital and orbital flights 
to test systems and their safety before flight of astronauts. In 
the exobiology field, progress was made in biosynthesis of 
organic life-related materials and lifelike objects and the pos- 
sible origin of life. study of organic constituents of meteol- 
it-, development of life detectionjnst[uments. and a new 
concept of integrated life detection for unmanned spacecraft 
for Martian exploration. New spacecraft sterilization methods 
were developed. Earth organisms were subjected to simulated 
planetary environmental conditions and the growth or survival 
established. R.N.A. 
NW-l3907# California Univ.. Berkeley. Lawrence Radiation 
Lab. 
FREE RADICAL INDUCED I N  ENZYMES BY ELECTRONS 
AND HEAW IONS 
Thormod Hanriksen 23 plug. io65 27 p i d s  P;os~?ed e? 
Workshop Conf. on Space Radiation Biol.. Berkeley. Calif.. 
7-1OSep. 1965 
(Contract W -7405-EN 6-48) 
(UCRL-16358: Conf-850924-2) CFSTI: HC SP.OO/MF $0.50 
Free radicals produced in three enzymes. ribonuclease. 
lysozyme. and trypsin. exposed to various types of radiation. 
werestudied by ESR spectroscopy. The enzymes were irradiated 
in the d i d  state. in vacuum, st different temperatures in the 
rango 77 to 33W K. For all thm onzymr it was found that th. 
resonance spectra at room temperature can be ascribed mainly 
to sulfur radicals and to a radical in which the unpaired elec- 
tron is localized on an a-carbon atom in the protein backbone. 
However. another unidentified resonance was found in .(I 
three enzymes. The yield of secondary enzyme radicals in- 
creased with increasing irradiation temperature. Good cor- 
relation was found between the production of secondary radi- 
wls and the inactivation of the threeenzymes. NSA 
N66-13@28# Avi8tion Safety Engineering and Research. 
Phoenix. Ariz. 
PASSENOER/CREW TEST LOAD SIMULATION CRITERION 
21 
N66- 13972 
D. F. Carroll and H. G. C. Henneberger Jun. 1964 68 p refs 
(Contract FA-WA-4459) 
(FAA-ADS-20) 
Criteria as may be required in the future for appropriate 
body blocks, anthropomorphic dummies. and instrumentation 
for use in static and dynamic testing of civil aircraft seat systems 
is provided. Anthropomorphic data on airline travelers and 
flight crews is given along with specific recommendations for 
standard human body load simulators and minimum instrumen- 
tation requirements. Author 
N66-13972# Applied Psychological Services. Wayne. Pa. Sci- 
ence Center. 
COMMUNICATIONS AS A MEASURABLE INDEX OF TEAM 
BEHAVIOR Final Report 
Philip Federman and Arthur I. Siegal Port Washington, N. Y., 
Naval Training Device Center, Oct. 1965 88 p refs 
(Contract N61S39- 1537) 
MF $0.75 
The relationship between anti-submarine (ASW) helicopter 
team performance and the content and flow of communications 
within the teamduringa simulated attack was investigated. Four- 
teen distinct communications variables were found to  ba cor- 
related with the objective performance measurement criterion 
(miss distance) employed. The factors were named 'prob- 
abilistic structure.' 'evaluative interchange.' 'hypothesis for- 
mulation.' and 'leadership control.' The findings of this study 
suggest the value of developing scaled performance measures 
as diagnostic devices for evaluating inflight crew behavior, as 
predictors of success in the Fleet. and as endof-course meas- 
ures. The implications of the findings for training devices and 
training device problems are developed. Author (TAB) 
NSe-l3S78# Air Force Systems Command. Wright-Patterson 
AFB. Ohio. Air Force Flight Dynamics Lab. 
EGRESS FROM A SINGLE PLACE CREW STATION IN A 
WEIGHTLESS ENVIRONMENT Final Technical Report. 
1 Feb. 1-1 Apr. 1966 
Edward 0. Roberts Sep. 1965 W p  refs 
(AFFDL-TR-65-148; AD-623120) CFSTI: HC $2.00/MF $0.50 
The report presents the results of an in-house test program 
to  establish design criteria for crew stations as related to  crew- 
member egress from a single place pilot's station in a weight- 
less environment. The objectives were to investigate the 
egress problems associated with the panel layout of a min- 
imum volume crew station and to establish optimum location 
of an overhead hatch for crewmembers wearing regular flight 
suits during an emergency egress condition. A simulated single 
place crew station was designed and fabricated in-house and 
mounted in the Aeronautical Systems Division's zero gravity 
aircraft. An overhead hatch bulkhead was designed to  be ad- 
justable which allowed the egress task to be performed at 
different locations from the seat reference point (SRP). Three 
hatch locations were used. In the first series of tests the hatch 
opened outward from the crew station and was tested at the 
three locations; in the second series the hatch was tested at the 
maximum distance from the SRP but opened inward. Three 
times were recorded for the egress task: reaction time, egress 
to  the hatch. and egress through the hatch. Three subjects 
were used to give six replications for each hatch location. The 
data were statistically analyzed using F ratio and t tests and the 
results indicated that egress through an inward opening hatch 
took 1 1/2 to  2 times longer than to egress through the hatch 
that opened outward. The time required to egress to the hatch 
proved to  be what would be expected: the time increased 
as the hatch distance to the SRP increased. Author (TAB) 
N66-1399O0# Texas Univ.. Austin. Defense Research Lab. 
[STUDIES OF AUDITORY INFORMATION PROCESSING 
EMPHASIZING THE APPLICATION OF SIGNAL DETECTA- 
BILITY THEORY TO THE AUDITORY SENSORY RESPONSES] 
Fifth Quarterly Progress Repo~t, 1 Jun.-3l Aug. 1966 
(NAVTRADEVCEN-1537-1: AD-623135) CFSTI: HC $3.00/ 
L A. Jeffress 15 Oct. 1965 6 p 
(NASA Order R-129: Contract Nonr-3579(04)) 
(NASA-CR-68881) CFSTI: HC $1.00/MF $0.50 CSCL 05H 
The status of work progress in studies of auditory in- 
formation processing emphasizing the application of signal 
detectability theory to  the auditory sensory responses is re- 
ported. A simpler method for averaging receiver operating 
characteristic data for visual detection, and a method of 
measuring the galvanic skin response of a subject to various 
stimuli are described. Other studies mentioned include psycho- 
physical and physiological investigations of brightness. L.S. 
N66-14020# General Foods Corp.. White Plains, N. Y. Tech- 
nical Center. 
FUNDAMENTAL ASPECTS OF MEAT TEXTURE Final Re- ~- 
port. 16 Jun. 1961-16 Mar. 1966 
D. De Felice, Alina Szczesniak. D. Gardner. E. Farkas. and 
K. Sloman Natick. Mass.. Army Natick Labs.. Aug. 1965 
128 p refs 
(Contract DA-19-129-OM -1 844) 
(FD-17: AD-622087) CFSTI: HC $4.00/MF $1.00 
The report summarizes work done over a four year period 
on the suitability of the General Foods Texturometer (I) for 
meat texture description and its comparision with the Warner- 
Bratzler Tenderometer (11) and the Kramer Shear Press (111). 
Parameters of hardness. cohesiveness. elasticity, chewiness 
and water release measurable on I were found applicable t O  
fresh and freeze-dehydrated meats (beef. pork. turkey. fish 
comminuted meat). Correlations of I with panel and with I 1  
and Ill varied in significance depending on variables incorpo- 
rated into the sample design and were related to the range Of 
values covered. All three instruments correlated highly signif- 
icantly with sensory tenderness and with each other; however. 
they could not be considered good predictors of tenderness. 
None correlated consistently with sensory juiciness. Sensory 
overall texture ratings could be described in terms of tenderness 
and juiciness. When several parameters were combined. I was 
superior to the other instruments in that it could account for 
up to  90% variation in sensory overall texture. However. the 
nature of equations and contributions of individual parameters 
varied depending on sample set. All three instruments were 
able to  differentiate between important sample processing 
variable incorporated into the experimental design. In general. 
I appeared to be the most. and I I  the least sensitive to defin- 
ing these differences. Author (TAB) 
N66-14021# System Development Corp.. Santa Monica, Calif. 
THE DETECTION OF COMPOUND MOTION 
A. S. Cooperband and L. T. Alexander 30 Jul. 1965 13 p refs 
Presented at 45th Ann. Western Psychological Assoc. Meeting, 
Honolulu, Hawaii, 1965 
(SP-1946/001/00; AD-622007) CFSTI: HC $l.OO/MF $0.50 
An analysis of the geometry of the two-target collision pre- 
diction situation, and of related research. when taken together 
suggested that omega, the rate of change of the relative bear- 
ing between the two  targets, could be a sufficient cue for col- 
lision prediction. An abstraction of the geometric situation was 
used to study the ability of an observer to detect a rotational 
motion superimposed on a translational motion. The results in- 
dicated that omega was used as the cue for detecting this 
Author (TAB) rotational component of motion. 
N66-14028# Air Force Systems Command, Wright-Patterson 
AFB. Ohio. Foreign Technology Div. 
COSMONAUTS PUT ON THE PRESSURE SUITS 
A. Nikolayev 12 Aug. 1965 7 p Transl. into ENGLISH from 
SOV. Rossiya (USSR), 19 May 1960 
$0.50 
Problems of life support in space are reviewed briefly. 
The questions of weightlessness. acceleration tolerance. and 
food. water, and oxygen requirements are considered. TAB 
(FTD-TT-65-601/1+4; AD-620788) CFSTI: HC $ l .W/MF 
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N66-14029# Aerospace Medical Div. Aerospace Medical 
Research Labs. (6570th). Wright-Patterson AFB. Ohio. 
INTERDISCIPLINARY MEASUREMENT OF HUMAN PER- 
FORMANCE UNDER LOW AND ZERO GRAVITY CON- 
D!T!".lS 
Duane Frank Kasten 119641 15 p refs 
(AD-620931) CFSTI: HC $1.00/MF $0.50 
A discussion is presented of research techniques used by 
experimental psychologists, anthropologists, physiologists. and 
engineers in studying human performance under low and zero 
gravity conditions. TAB 
N66-14037# American Foundation for Biological Research, 
Madison, Wis. 
DETERMlNATIaN OF THE AMOUNTS OF ICE FORMED 
I N  THE FEET OF MICE FROZEN AT VARIOUS TEM- 
PERATURES 
B. J. Luyet. C. Kroener. and R. Williams Ft. Wainwright. Alaska, 
Arctic Aeromed. Lab.. Oct. 1964 19 p refs 
(Contract AF 41(657)-343) 
(AAL-TDR-63-29; AD-610407) CFSTI: HC $1.00/MF $0.50 
The amount of ice formed in amputated feet of mice 
frozen at various temperatures was found, in 26 calorimetric 
determinations. to vary from 29.6% of the total weight at - 1.5C 
to 46.7% et -9.5C. These figures represent. respectively, 46% 
and 72.5% of the water content of the Ilmb. The average devia- 
tions from the mean percentagi of ice per total weight were of 
the order of three units. The proportions of water frozen at given 
temperatures. after establishing equilibrium of ice formation, 
are appreciably lower in these experiments than in those of 
Lovelock and Smith on the hamster. There is close similarity 
in the ratios of electric capacitances of nonfrozen and frozen 
paws of mice, in the cases of amputated limbs. attached limbs 
in dead animals and attached limbs in living animals. This sim- 
ilarity justifies the use of calorimetric determinations made 
on amputated limbs to  estimate the amounts of ice formed in 
living tissues or organs frozen under the same conditions, as 
furnished by the ratios of capacitances. after the relationship 
between these ratios and the calorimetric data is established. 
Author (TAB) 
NSe-l4WS# 
IMMUNOLOGICALLY COMPETENT CELLS [LES CELLULES 
IMMUNOLOGIQUEMENT COMPETENTES] 
G. Mathe. J. L. Amiel. C. Brezin. and C. Choquet Brussels, 
EURATOM. Aug. is66 50 p ; m i  FREMCU; ENGLISH sum- 
mary European Atomic Energy Community. Brussels (Belgium). 
(Contract EURATOM-032-84-1 BIOF) 
Associatim Claude Bernard. Paris (France). 
(EUR-2469.1) CFSTI: HC $1.00/MF $0.50 
The subject of our research is immunologically competent 
calls. We have shown that in the irradiated adult animal the 
ability to  respond to  an antigenetic stimulus following irradia- 
t ion depends upon the number of lymphoid cells contributed 
by the graft. Immunization against a heterologous protein is 
nil i f  the graft is less than Id cells, but normal i f  it is 8t 
least 2.6 X lo7 cells. However. a graft of 2.5 X lo7 ganglionic 
cells does not cause immunization of an irradiated host if it 
comes from previously irradiated donors who had received 
10s g8nglionic cells or less and beon subjected immedi8toly 
after irradiation to  the same antigenic stimulus. The induc- 
tion of an inbal8nce in the rntigenic stimulus/numbor of im- 
munologically competent cells ratio by a sufficient reduction 
of the denomin8tor thus produces cell level. in an adult orga- 
nism. lasting. graft transmissible 8nd specific modifications. 
We h8ve also shown that the injection into irradiated recipients 
of semi-allogenic peritoneal macrophages, which in themselves 
are inactive. considerably reinforces the immunizing reaction 
of a graft of semi-allogenic thymic cells against the host. 
Author 
N66-14092# lnstitut Pasteur. Paris (France). Service de 
Radiobiologie et de Cancerologie. 
INTERACTION OF RADIATION WITH DEOXYRIBONUCLEIC 
ACIDS (SECOND YEAR OF STUDY) [INTERACTIONS DES 
RADIATIONS ET DES ACIDES DESOXYRIBONUCLEIOUES 
R. Latarjet Brussels, EURATOM. Aug. 1965 6 p In FRENCH 
(Contract EURATOM-030-63-3 BIOF) 
(EUR-2471.f) CFSTI: HC $1.00/MF $0.50 
The effects of X- and gamma-rays on polynucleotides 
(U, C. A) were further studied in the presence and absence 
of oxygen: the quantum yields were measured in respect of the 
destruction of the bases and of the breaking of the phospho- 
diester chains. The consequences to the coding activity in the 
Niremberg system were measured. These ionizingrradiation 
effects were compared with those of nitrogen mustard. Lastly. 
the part played by free radicals in these reactions was partially 
defined by electronic paramagnetic resonance measurements. 
The studies were extended to cover the effects of X-rays on 
Pneumococcus-transforming DNA. where a "marker rescue" 
phenomenon was discovered. and on DNA exchanges between 
growing bacteria. and. lastly. on the bacterium/bacteriophage 
system in lysogenic bacteria. At the same time, research went 
fornard on radioactive disintegration effects on DNA constitu- 
ents (thymidine) and on certain cellular nucleic acids; in partic- 
ular, the induction of a mutation aimed at radiation-resistance 
in yeast under the effect of P-32 disintegrations was analysed 
in biochemical and genetic terms. This radiation-resistance is 
associated with the existence of abnormal meiosis. In conclu- 
sion, the present report describes the progress of the studies 
of radiation effects on bacterial genetic recombination. Author 
iGE;x;=K: AYUCC n.ETI-lDE!! 
N66-1-71 Atomic Weapons Research Establishment, Alder- 
maston (England). 
A PRELIMINARY EVALUATION OF THE BIOLOGICAL 
MEASUREMENTS ON OPERATION ROLLER COASTER 
(JOINT US/UK EXPERIMENTS) 
K. Stewart. D. M. C. Thomas. J. L. Terry (DASA. Washington, 
D. C,), and R. H. Wilson (Rochester Univ.) Jul. 1965 34 p 
refs 
(AWRE-0-29/65) HMSO: 5s 
The deposition and retention of plutonium in burros, sheep. 
and dogs were measured and compared with the quantities of 
plutonium collected by cascade impactor samplers. The animals 
were exposed to  the cloud resulting from the nuclear explosion; 
details on animal exposure positions, and relationship of ani- 
mai species i~ po;l:i~-s an4 nir samplers are diagrammed. In 
evaluating the results, comparisons were made of the initial 
lung deposition wi th the size distribution of the aerosol inhaled. 
and of the mean deposition per unit lung weight or body weight 
for the three species. Lung clearance patterns. including trans- 
location to  other parts of the body. were also considered. Data 
on lung deposition and retention are tabulated for each animal. 
Findings indicate that the similarity between initial deposition 
in the animals and that expected for man can be applied in 
assessing the hazard to man. It was also found that simple 
relationships, between the median value for the initial deposi- 
tion and the ratio of the breathing rate to the body and lung 
weights. confirm the view that the results obtained with the 
three animal species are comparable and compatible with the 
existing data for man. M. J. 
N66-14161't' National Aeronautics and Space Administration. 
Langley Research Center, Langley Station, Va. 
A WATER-IMMERSION TECHNIQUE FOR THE STUDY OF 
MOBILITY OF A PRESSURE-SUlTED SUBJECT UNDER 
BALANCED-GRAVITY CONDITIONS 
23 
N66-14160 
Otto F. Trout, Jr., Harry L. Loats. Jr., and G. Samuel Maningly 
(Environ. Res. Associates) Washington. NASA, Jan. 1966 34 p 
refs 
(NASA-TN-0-3054) CFSTI: HC $2.00/MF SO.50 CSCL 05E 
A technique for simulating zero-gravity performance of an 
astronaut in a pressurized spacesuit by complete water immar- 
sion has been developed and investigated. The technique allows 
the pressure-suited subject to  move in six degrees of freedom 
without the encumbrance of connecting lines or hoses or other 
supports and further permits performance simulation of long- 
duration tasks. Experiments were made to  demonstrate the re- 
lationships between the maneuvers performed by a pressure- 
suited subject under weightless conditions produced by 
water-immersion and zero-gravity aircraft flights and those per- 
formed under full-gravity conditions. The tests demonstrated that 
the simulation technique is useful for premission determination 
of critical oparational characteristics relating to spacecraft and 
spacesuit design under conditions of zero gravity. In addition. 
the physical capabilities of man and his ability to perform useful 
work and maneuvers in a pressurized suit under simulated zero- 
gravity conditions can be demonstrated. Comparison of the 
subject's motion behavior between the aircraft and water-im- 
mersion tests showed that the technique is valid where the ve- 
locities are low. Author 
N68-1416O0.# National Aeronautics and Space Administration. 
Washington. 0. C. 
AEROSPACE MEDICINE AND BIOLOQY BiMl- with 
Indoxas. Nov. l@M 
Doc. 1965 129p refs 
(NASA-SP-7011(18)J CFSTI: HC $1.00/MF $1.00 CSCL 06 
A selection of annotated references to unclassified reports 
and journal articles relating to aerospace medicine and biology 
that were introduced into the NASA information syatem during 
November. 1965 is  given. along with subject. author. and 
corporate source indexes. Among the subject areas covered 
are the biological. physiological. psychological. and environ- 
mental effects to  which man is subjected during and follow- 
ing simulated or actual flight in the earth's atmosphere or in 
N66-14197# Naval Air Development Center. Johnsville. Pa. 
Aviation Medical Acceleration Lab. 
EQUATIONS OF MOTION IN CIRCULAR MOTION TERMS 
FOR THE LIMACON Report No. 3 
John A. Weaver 30  Jun. 1965 35 p refs 
interplanetary space. LS. 
(NADC-ML-6507; AD-623466) CFSTI: HC 52.001MF $0.50 
Equations of motion for the limacon curve are developed 
for use in the ttudy of vestibular function as related to  vehicu- 
lar motion. The equations are transformed from polar coordi- 
nate terms given in terms of the radius vector and the polar 
angle to  circular motion terms given in terms of the radius of 
curvature and central angle of the circle of curvature. This per- 
mits comparison of vestibular function studies done in vehicles 
with those done on human centrifuges. Equations were derived 
from defining the accelerations of interest in studying vesti- 
bular effect on humans moving along the limacon. While con- 
clusions are specific to  the immediate program. basic ap- 
proaches were developed for defining equations of the form 
p = f (8) in terms of circular motion. Author (TAB) 
N66-14207# Naval Radiological Defense Lab.. San Francisco. 
Calif. 
PRIMARY AND SECONDARY RESPONSE 
J. S. Hege and L. J.  Cole 2 Sep. 1965 28 p refs 
ANTIBODY PLAQUE-FORMING CELLS: KINETICS OF 
(USNRDL-897; AD-623106) CFSTI: HC $2.00/MF 50.50 
Numbers of Jerne plaque-forming cells per spleen, serum 
hemolysin concentrations. and the degree of resistance of 
the serum hemolysin to degradation by 2-mercaptoethanol 
have been determined in adult CBA and C3D2F1 mice as func- 
tions of time following primary or secondary intravenous sensi- 
tization with 4 X 10' sheep erythrocytes. The characteristic 
secondary response yields fewer PFC and lower serum anti- 
body concentrations than the primary response. When an 
adequate time interval (9 weeks or more) elapses between 
primary and secondary antigen injections, the magnitude of 
the secondary response begins t o  approach that of the primary. 
Primary serum hemolysin is mercaptoethanol sensitive (19s 
immunoglobulin) while secondary serum hemolysin is largely 
mercaptoethanol resistant i 7S  immunoglobulin). Generation 
times of 7 and 9 hours are obtained for plaque-forming cells 
during the first 4 days of the primary response. A mathematical 
model is presented which relates numbers of antibody form- 
ing cells to serum hemolysin concentrations. Using the model. 
together with available experimental data, it is concluded that 
the great majority of the cells producing 7s hemolysin prob- 
ably are not detected by the Jerne technique, as applirti to  the 
spleen. Author (TAB) 
N06-14261# Deutsche Versuchsanstalt fur Luft- und Raum- 
fahrt. Bad Godesberg (West Germany). 
INVESTIGATIONS ON STRESS IMPOSED ON AIRCREW 
REPORT ON RESULTS ON THE NORTHERN ATLANTIC 
ROUTE [UNTERSUCHUNQEN ZUR BELASTUNG DES 
BORDPERSONALS AUF FERNFLUGEN MlT  DUSENMA- 
SCHINEN: BERICHT UBER DIE EkGEBNlSSE AUF DER 
NORDATIANTIKROUTE] 
H. Bruner. K. E. Klein, and S. Ruff Oct. 1965 67 p refs In 
GERMAN; ENGLISH summary 
IN  CIVIL JET AIRCRAFT DURINQ LONG-RANQE FLIQHT: 
(DLR-FB-44; DVL-469) CFSTI: HC $3.00/MF $0.75 
Investigations were performed on the stress level which 
affects the aircrews of airlines during long distance flights on 
jet,aircraft. The resultsiform the basis for evaluating the phys- 
iological work load on the investigated flight routes. and they 
yielded new knowledge on the influence of strenuous flights 
during certain day/night hours upon flight safety. Author 
N06-14290*# Michigan Univ.. Ann Arbor. Office of Research 
Administration. 
[DEVELOPMENT OF ON-LINE MAN-MACHINE SYSTEM 
PERFORMANCE MEASUREMENT AND DISPLAY TECH- 
NIQUES] Latter Pmgr- Report. Jun. 1-Aug. 31. lS66 
Robert M. Howe and Richard W. Pew 5 Nov. 1965 5 p Its 
Rept. -06343-6-P 
(Contract NASr-54(06)) 
(NASA-CR-68981) CFSTI: HC $l.OO/MF $0.50 CSCL 05H 
Experimental studies of human performance characteristics 
in manual control tasks are discussed, and the development 
of facilities and techniques for systems simulation and human 
performance data analyses is continuing. Operator performance 
in three-state relay control systems was investigated, with dis- 
play blanking methodologies explored. Data analysis con- 
firmed findings of a relationship between the duration of dis- 
play blanking and the distribution of response times following 
pulses and blanking. Operator performance with predictable 
input signals is also discussed, and a parametric sine wave track- 
ing study was initiated. Data analysis and simulation techniques 
are outlined for power spectral analysis, relay control experiment 
programming system. predictive display development. and simu- 
lation mechanization. M.G.J. 
N66-14316# Systems Research Labs.. Inc.. Dayton. Ohio. 
INTEGRATED DATA COLLECTION, MONITORINQ, CON- 
VERSION. AND ANALYSIS SYSTEM FOR PSYCHOPHYSI- 
OLOQICAL STRESS RESEARCH FiMI  R W r t ,  1 JuI. 1961- 
31 D.c. 1963 
D. H. Brand. R. M. tinhart, and C. A. Burns Wright-Patterson 
AFB. Ohio, AMRL. Jun. 1965 103 p r d S  
(Contract AF 33(657)-9810) 
(AMRL-TDR-64-64; AD-623126) CFSTI: HC S 4 . W M F  50.75 
24 
. 
The details involved in designing and executing a large- 
scale psychophysiological stress Gxperiment are summarized. 
Design criteria and changes in experimental processes necessi- 
tated by preliminary. concurrent studies as well as instrumen- 
tation and data conversion problems are also presented. Empha- 
sis is placed on description of the data processing routes, traih 
of which consisted of analog tape formating. analog to digital 
conversion, data reduction and editing, and data analysis tech- 
niques. Flow diagrams, computer program writeups. and ex- 
amples of pictorial output formats for general, automatic. 
biological data handling utility are appended. Author (TAB) 
N0-14320# School of Aerospace Medicine, Brooks AFB. lex.  
TIONS. CENTRAL CONTROL OF VESTIBULAR FUNCTION 
Kent K. Gillingham Sep. 1965 31 p refs Its Rev. 8-65 
Emphasis is placed on the evidence that the vestibular 
system is capable of being trained. One aspect of the mecha- 
nism by which training can be wrought, the vestibular efferent 
system, is discussed. On the basis of the understandings of the 
vestibular system. of spatial disorieqtation. and of motion 
sickness, one should be able to deal with operational vestibu- 
lar problems by using the tools of education and training. I t  
remains to be determined whether the most effective and 
economical approach to vestibular training lies in more effec- 
tive didactics, more sophisticated utilization of the suppres- 
sion mechanism. the actual changing of erroneous vestibu- 
lar responses into correct responses, or any combination 
thereof. Whatever the method, the need for vestibular training 
persists as long as spatial disorientation wastes the lives of 
aircrew and motion sickness compromises military effective- 
ness. Author (TAB) 
TRAININB THE VESTIBULE FOR AEROSPACE OPERA- 
[AD-623676) CFSTI: HC $Z.OO/MF $0.50 
25 
. 
A66- 12357 
1966 
A66- 12352 
RENAL HEMODYNAMICS - THE EFFECT O F  GRAVITY ON SODIUM 
AND WATER EXCRETION. 
Willlam M. Stahl (Vermont, University, College of Medicine. 
De@. of Surgery,  Burlington, Vt. ). 
Aerospace Medicine, vol. 36. Oct. 1965. p. 917-922. 42 refs.  
U.  S. Public Health Service Grant  No. HE-07785. 
Studies of sodium and water  excretion in addition to hemody- 
rlamic parameters  were  made  in  two s e r i e s  of anesthetized dogs. 
All dogs were  sodium and water  loaded and the second s e r i e s  r e -  
ceived, in addition, supramaximal  levels of 9-alpha-fluoro- 
hydrocortisone and vasopressin.  In both s e r i e s  ur ine  volume and 
sodium excretion decreased  f r o m  supine control levels,  with the 
assumption of the ver t ica l  head-up position. and returned to control 
levels o r  above in the ver t ica l  head-up position immersed  in water. 
Changes in cardiac output, rena l  vascular  res i s tance  and rena l  t i s sue  
p r e s s u r e  were  related to change in gravity state. The implications 
of these alterations in rena l  regulation of sodium and water  a r e  d is -  
cussed. (Author) 
A66-12353 
THE EFFECTS O F  MINIMAL DEHYDRATION UPON HUMAN 
TOLERANCE TO POSITNE ACCELERATION. 
Ellen H. Ta l ia fer ro ,  R. R. Wempen. and W. J. White (Douglas 
Aircraf t  Co. ,  Inc. ,  Advance Biotechnology Dept., Santa Monica, 
Calif .  ). 
Aerospace Medicine, vol. 36, Oct. 1965, p. 922-926. 7 r e f s .  
The responses  of th ree  groups of human subjects to positive 
acceleration after undergoing minimal  dehydration and heat s t r e s s  
a r e  presented. A d e c r e a s e  in acceleration tolerance of 15 to 18% 
is noted. It was.determined that the e f fec ts  of heat s t r e s s  alone did 
not produce the observed decrease.  The possible underlying mech-  
an isms  producing these effects a r e  discussed and recommendations 
a r e  made for  future studies. (Author) 
AM-12354 
COMPARATIVE PHYSICAL PERFORMANCES O F  NAVAL AVIATOR 
TRAINEES FROM VARIOUS PROCUREMENT SOURCES. 
J a m e s  R. Berkshi re  (U. S. Naval School of Aviation Medicine, 
Pensacola ,  Fla. ). 
dicine. vol. 36. Oct. 1965, p. 927, 928. 
c a l  Training Department  of the U.  S. Naval School, 
Pre-Fl ight .  adminis te rs  a battery of physical ability tes t s  ar r'ne 
beginning and a t  the end of pre-flight school training. 
from two of. these t e s t s  w e r e  analyzed for separa te  samples  of 
students f r o m  1963 and 1964. 
consistent differences in the physical abil i t ies of men commg f r o m  
different procurement  sources  and that these  differences persisted 
despite training. 
syllabus, which concentrated on conditioning exerc ises  to the ex- 
clusion of physical sk i l l s  training (such a s  gymnast ics  and t r a m -  
poline) resu l ted  in a s  much  o r  m o r e  improvement in test  per for -  
mance  than did t h e  longer  mixed syllaburr of 1963. 
AM-12355 
.MEASURE O F  SUSCEPTIBILITY TO PSYCHOLOGICAL STRESS. 
Pa t r ick  hi. C u r r a n  and Robart  J. Wherry,  Jr. (U.S. Naval School 
of Aviation Medicine, Pensacola ,  Fla.). 
(Aerospace Medical Association, Annual Meeting, 36th. New York, 
N.Y., Apr.  26-29, 1965, Paper . )  
Aerospace  Medicine, vol. 36, Oct. 1965, p. 929-933. 
environmental  cue8 in o r d e r  to  control subjects '  perceptions of 
euch de terminer8  of Pnticipatory physical th rea t  s t r e s s  (APTS) as 
the perceived probabili ty of unpleasant events ( P I  ), the perceived 
-
. 
The s c o r e s  
It was found that ' there were fa i r ly  
Also i t  was found that a two week shor te r  training 
(Author) 
Study to determine  if exper imenters  can  actively manipulate 
proximity of unpleasant events (XI ), and the perceived degree of 
unpleasantness of possible events (U') .  
and marine cadet pilot t ra inees  served  a s  experimental  subjects,  
and 24 control subjects were  selected f rom the same  group. 
4-choice, color discrimination task  was employed. Instructions 
for experiments ana conrroi auLjec;i G:ZGC>L=C? thc sito=tion IS 
involving information processing in a s imulated a i r c r a f t  mission 
emergency. 
w e r e  used to  show levels of P' and U' . X' was a l so  displayed on 
the panel. 
e lec t r ic  shock. Three  5-minute tes t  sess ions  or  "missions"  were  
given each subject. I t  was found that systematic  changes in environ- 
mental cues  resulted in significant performance changes f o r  the sub-  
jec t s ,  which tends to  confirm previous studies.  
F o r  this purpose 64 naval 
A 
A "subject 's panel" and a "probability genera tor"  
The threatening event was the possible occurrence of 
F.R.L. 
AM-12356 
HUMAN TOLERANCE LIMITS IN WATER IMPACT. 
Richard G. Snyder (Federa l  Aviation Agency, Aeromedical  Service,  
Civil Aeromedical Resea rch  Institute. Oklahoma City, Okla. ). 
(Space and Flight Equipment Association, National Flight Safety, 
Survival, and Personal  Equipment Symposium, San Diego. Calif . ,  
Oct. 28, 29, 1964, P a p e r . )  
Aerospace Medicine, vol. 36, Oct. 1965, p. 940-947. 25 re fs .  
The wide but overlapping range presented between human leve ls  
of clinical impact  t rauma,  a s  measu red  in the laboratory on volunteer 
subjects, and the ex t reme limits of survival which may occur  in f r e e -  
fall ,  has long presented a scientific enigma. 
attempt to identify and evaluate fac tors  c r i t i ca l  to  protection and s u r -  
vival in human water  impact. Theoret ical  mathematical  bases  for 
impact loadings on the body were  noted, along with discussion of 
stunt jumper  techniques. Fifty (39 males ,  11 females)  c a s e s  of f r e e -  
fa l l s  survived by individuals aged 7 to 80 years  impacting water  en-  
vironments at  over  55 f t / s e c  during the past  th ree  y e a r s  were  in- 
tensively investigated and analyzed. These  represgnted over  25% 
of the 281 known water  f ree- fa l l s  survived durmg this period. 
addition, autopsy data in fatal fa l l s  occurr ing under s imi la r  environ- 
mental conditions during this t ime w a s  compared. It was found that 
fatal cases  sometimes presented a problem a s  to whether death was 
caused by drowning, and i f  so. whether the impact t r auma  could 
have been survivable. The most  survivable body orientation, by a 
factor of 5-7 t imes ,  was found to  be a (t G , )  fee t - f i r s t  deceleration, 
in which c r i t i ca l  velocity for human survival was slightly over  
100 ft /sec.  (116 f t l s e c  max. ). In fatal  cases  a high proportion of r ib  
f rac tures  in la te ra l  and t r a n s v e r s e  impact  orientations was found 
to cause fa ta l  penetration of the lungs and other internal organs. 
Patterns of injury and relationships of fac tors  found to influence 
human survival tolerances a r e  presented and compared with impact  
trauma on nonwater surfaces.  (Author ) 
This  study h a s  been an 
In 
A66-12357 
INFLUENCE O F  ALVEOLAR NITROGEN CONCENTRATION AND 
ENVIRONMENTAL PRESSURE UPON THE RATE O F  GAS AB- 
SORPTION FROM NON-VENTILATED LUNG. 
J. Ernst ing (Royal Air Force ,  Institute of Aviation Medicine, 
Farnborough, Hants. , England). 
Aerospace Medicine, vol. 36, Oct. 1965, p. 948-955. 18 re fs .  
79%) in the previously resp i red  gas and of environmental p r e s s u r e  
(between 280 and 760 mmHg)  upon the r a t e  of absorpt ion of g a s  
from nonventilated lung has been studied in a dog. In the initial 
faster phase of gas  absorption the ra te  was found to be independent 
of the nitrogen concentration but increased with reduction of en- 
vironmental p ressure .  During the final slower phase the ra te  of 
absorption decreased  as the inspired nitrogen concentration was 
raised and as the environmental  p r e s s u r e  was reduced. 
mechanisms involved in the development of acceleration atelectasis 
a r e  discussed in relation to these experimental  findings. It i s  con- 
cluded that the effectiveness of a given inspired concentration of 
nitrogen in retarding the  development of acceleration atelectanin 
should i n c r e a s e  a s  the environmental p r e s s u r e  is reduced. 
The influence of the concentration of nitrogen (between 0 and 
The 
(Author) 
27 
A66-12358 
AM-12358 
SELF-REPORTED STRESS-RELATED SYMPTOMS AMONG AIR 
TRAFFIC CONTROL SPECIALISTS (ATCS) AND NON-ATCS 
PERSONNEL. 
John D. Dougherty, David K. Tri tes ,  and J. Robert  Dille (Federa l  
Aviation Agency, F o r t  Worth, Tex. ; Federa l  Aviation Agency, 
Office of Aviation Medicine, Oklahoma City, Okla. ). 
Aerospace Medicine, vol. 36, Oct. 1965, p. 956-960. 
Traffic Control Specialists (ATCS) has  been of concern to the 
F e d e r a l  Aviation Agency (FAA) f o r  some years .  Those who a r e  
engaged in the occupation, a s  well a s  external observers ,  have ex- 
pressed  the belief that the s t r e s s  inherent in the occupation has an 
adverse  effect on ATCS. Unfortunately, there  is l i t t le objective 
evidence on which a n  evaluation of this belief can be based. The 
present  investigation represents  an attempt to evaluate the impact  
of the ATCS work on the health of those engaged in it. As par t  of 
an employee health p rogram conducted in the southwestern s ta tes  
by the senior author, information about specific health problems 
was solicited on an anonymous basis f rom participants in the pro-  
gram,  
with personnel  not engaged in ATCS work. 
ATCS occupation was indeed 
health information f r o m  the two groups should indicate a higher  
incidence of health nroblems among the ATCS. 
The impact of a i r  traffic control work on the health of Air 
The data collected permit ted comparison of ATCS personnel  
It was fe l t  that if the 
s t ress fu l .  then the comparisons of 
(Author) 
AM-12359 # 
UPPER THERMAL TOLERANCE LIMITS FOR UNIMPALRED MEN- 
TAL PERFORMANCE. 
John F. Wing. 
Aerospace Medicine, vol. 36, Oct. 1965, p. 960-964. 16 r e f s .  
USAF-supported research .  
Fourteen experiments done in various laboratories have a s -  
sessed  the effects of high thermal  s t r e s s  on mental  performance.  
These experiments represent  different combinations of exposure 
t ime and effective temperature .  When the resu l t s  of these studies 
a r e  reviewed, they indicate that the upper thermal  l imit  for un- 
impaired mental performance v a r i e s  systematically with exposure 
duration. 
tically reliable decrements  in mental  performance decline exponpn- 
tially a s  exposure durations a r e  increased up to 4 h r .  When this 
temperature-durat ion curve for  mental  performance ia compared 
with physiological tolerance curves ,  it is found to l ie well below them 
a t  every point in time. 
A 6 6  1 2360 
EFFICACY OF PRESSURE SUIT COOLING SYSTEMS IN HOT 
ENVIRONMENTS. 
James  H. Veghte (USAF, Systems Command, Aerospace Medical 
Div. , Aerospace Medical Resea rch  Laboratories,  Wright-Pat terson 
AFB. Ohio). 
Aerospace Medicine, vol. 36, Oct. 1965, p. 964-967. 8 re fs .  
Three  different a i r  distributing sys tems and one water-cooled 
system were  evaluated for  efficacy in cooling a person  in a full 
p r e s s u r e  suit. Five subjects participated in experiments  at  a tmo- 
spheric pressure  in a 43C environment. The p r e s s u r e  suit was 
worn unpressurized and pressur ized  at  192 mmHg. 
show the separate tubular a i r  ventilating garment  to be equal to o r  
nuperior in evaporative cooling efficiency to either an extremity d is -  
tributing system which is an integral  par t  of the cur ren t  operational 
full p r e s s u r e  suit. o r  to the standard Air Force  ventilating garment .  
The water-cooled system was superior to a l l  a i r  distribution sys tems 
and the subjects were comfortable f o r  the entire two-hour tes t  period. 
In control experiments with no ventilation, tolerance l imi t s  were  
reached before the end of two hours. On the basis of these data,  
se r ious  consideration of water-cooled suit sys tems for maintaining 
a person in thermal  comfort  under conditions of thermal  s t r e s s  
rhould be continued. (Author ) 
Specifically, the lowest test  t empera tures  yielding s ta t i s -  
(Author) 
The resu l t s  
AM-12361 
COMPRESSION FRACTURES OF THE SPINE DURING USAF 
EJECT IONS. 
Richard M. Chubb, William R. Detrick. and Robert  H. Shannon 
NSAF. Medical Serv ice i ,  L i fe  Sciences Div., Norton AFB, Calif ,  ). 
Aerospace Medicine, vol. 36. Oct. 1965, p. 968-972. 
A study was made of 928 USAF ejections in 1960 through 1964 
to determine the mos t  probable cause of compression f r a c t u r e s  of 
the spine during ejection. 
missing persons,  and downward and rotational ejections. only 729 
ejections were included in the study. 
height, and weight of the individual; bodyposition a t  the t ime of e jec-  
tion; the type of a i rc raf t  and ejection sea t  catapult; tower training 
with a l ive ball ist ic seat;  cushioning agents;  and parachute  landing 
te r ra in .  Of the 44 individuals with compression f rac tures ,  28 were  
believed to have received them during ejection and 16 during parachute  
landing. Sitting in the e r e c t  position, with hips and head f i rmly  
against the sea t ,  was the mos t  significant factor in prevention of 
compression f rac tures .  
use  of M - 3  o r  rocket catapults, and ejection f rom bombers  were  
interrelated fac tors  possibly contributing to f rac tures .  
Excluding multiple ex t reme injuries.  
F a c t o r s  considered were age,  
Increasing age, lack of tower training, 
(Author) 
AM-12362 # 
REPEATED. PROLONGED, LOW -INTENSITY ffi, EXPOSURES - 
ANATOMICAL STUDIES IN DOGS. 
R .  H. Murray,  J. Pr ine ,  and R.  P. Menninger (Indiana University. 
Cardiopulmonary Laboratory,  Bloomington, Ind. ; USAF, Systems 
Command, Aerospace Medical Div. ,  Aerospace Medical Resea rch  
Laboratories,  Toxicology Branch, Wright-Patterson AFB, Ohio). 
Aerospace Medicine, vol. 36, Oct. 1965, p. 972-976. 21 re fs .  
Contract  No. AF  33(616)-8378. 
doses  of pentobarbital and chlorpromazine,  were  studied. 
were  selected as controls and the remaining six dogs were  exp6sed 
twice weekly on a four-foot radius centrifuge for one-hour periods 
to t 2. 2 C z  (positive C)  at  the leve l  of the xyphoid; centrifugation 
was car r ied  on f o i  f if teen weeks f o r  a total  of thirty exposures. 
Four  of the centrifuged dogs died, each during centrifugation (during 
the second, seventh, tenth and twentieth hours). At autopsy only 
moderate  congestion in the caudal lung segments  and v iscera  was 
found. 
control dogs were  essentially no rma l  at  autopsy. Previous studies 
in  unanesthetized animals  demonstrated that s imi la r  but m o r e  f r e -  
quent exposures  over  a period of weeks caused significant rena l  
lesions. It s eems  likely that these renal changes a r e  due to the 
cumulative effects of frequently repeated t i s sue  injury; they were 
not seen in the present  study, probably because the interval between 
centrifugations was 3-4  days,  permitting each t i s sue  insult to sub- 
side before  re-injury.  The hlgh mortall ty ra te  in this study i s  not 
understood at p r e s e a ,  but i t  s e e m s  llkely that the anesthesia r e -  
s t r ic ted  cardiovascular  compensatory e f for t s .  
Ten carefully selected dogs, anesthetized with smal l  Intravenous 
Four  dogs 
The two dogs that finished the planned program, and the four 
(Author) 
AM- 1 2363 
VESTIBULO-OCULAR DISORGANIZATION IN THE AERODYNAMIC 
SPIN. 
C. Melvill Jones (Royal Air  F o r c e ,  Institute of Aviation Medicine, 
Medical R e s e a r c h  Council. Farnborounh. Hants. , Ennland). 
(International Congress  of Aviation and Space Medicine, 13th, 
Dublin, Ireland, Sept. 14-18, 1964, Paper .  ) 
Aerospace Medicine, vol. 36, Oct. 1965, p. 976-983. 15 re fs .  
On theoretical  nrounds i t  i s  to  be expected that dis turbance of 
vestibular and visual perceptual  mechan i sms  could contribute sub- 
stantially to  the difficult ies of recovery  f rom an aerodynamic spin. 
To investigate th i s  possibility experiments  were performed in which 
simultaneous measu remen t s  were  made of a i r c r a f t  and Compensatory 
eye angular velocit ies in the three  planes of yaw. ro l l  and pitch. 
The resu l t s  showed that the g r e a t e s t  penalty i s  associated with the 
ro l l  plane of the skull in which there  i s  apparently very  limited 
capability f o r  optokinetic following. 
vestibular signals which a r i s e  f rom continued rotation, dr ive  an 
inappropriate oculomotor response  which goes on virtually un- 
challenged by v isua l  fixation, in th i s  plane. 
even occur  in the yaw plane when the discrepancy between vestibular 
and optokinetic d r i v e s  to  the oculomotor System becomes sufficient-  
ly large.  The prac t ica l  implications of these and other fea tures  a r e  
discussed in  the context of e r e c t  and inverted spin configurations 
and a number of specific recommendat ions a r e  made. 
Consequently the misleading 
Fa i lure  to fixate can 
(Author) 
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A66-12767' 
A66-12364 
RELATIONSHIP BETWEEN PAST HISTORY O F  MOTION SICKNESS 
AND ATTRITION FROM FLIGHT TRAINING. 
Char les  W. Hutchins, Jr. and Robert  S. Kennedy (U.S. Naval 
School of Aviation Medicine, Pensacola. Fla. ). 
(Aerospace Medical Association, Annual Meeting, 36th. New Y u r k ,  
N.Y., Apr. 26-29, 1965, Paper .  ) 
Aerospace Medicine, vol. 36, Oct. 1965, p. 984-987. 8 r e f s .  
The Pensacola  Motion Sickness  Questionnaire WSO) was sub- 
jected to an  i tem analysis using successful completion of the flight 
training p rogram a s  the c r i te r ion  for  i tem selection. The resulting 
total  score  was found to be significantly cor re la ted  to completion of 
flight training. The scoring procedure was cross-validated and the 
significance of th i s  relationship was verified. When included in the 
multiple prediction formulae  used at  this facility to predict  training 
success,  the MSQ made significant increases  in the multiple validity 
of the formulae for predicting both successful completion of flight 
training and v o h n t a r y  v:-ithdrrwill f r o m  training. (Author) 
A66-12366 
SOUDAN FORMATION -ORGANIC EXTRACTS O F  EARLY PRE-  
CAMBRIAN ROCKS. 
W .  G. Meinschein (Esso  Resea rch  and Engineering Co., Chemi- 
cals Resea rch  Div., Linden, N.J . ) .  
Science, vol. 150, Oct. 29, 1965, p. 601-605. 28 re fs .  
Contract No. NASw-508. 
Analysis  of biologic-type alkanes f rom Precambr ian  rocks of 
the Soudan formation, St.  Louis County, Minn. While some of the 
alkanes appear  to  be m o r e  than 2.7 x lo9 years  old, the evidence 
that life was  present  in Soudan t imes  i s  marginal .  
of the alkanes f rom various regions in the Soudan indicates an 
indigenous origin of these compounds. Isotopic analyses do not 
confirm the compositional analysis,  and a possible explanation of 
the discrepancy i s  noted. 
The distribution 
P. K. 
AM-12544 * 
AN ANALYTICAL EVALUATION OF BREATHABLE ATMOSPHERES. 
Robert  W. Maddock (Douglas Aircraf t  CO., Inc . ,  Ai rcraf t  Div., 
Thermo-Mechanical Section, Long Beach, Calif. ). 
American Institute of Aeronautics and Astronautics,  Royal Aero -  
nautical Society, and Japan Society f o r  Aeronautical and Space 
Sciences, Ai rcraf t  Design and TechnoloKy Meeting. Lo8 Angeles. 
Calif . ,  Nov. 15-18, 1965. Pape r  65-723. 22 p. 5 refs.  
Members .  $ 0 . 5 0 ;  nonmembers ,  $1.00. 
capabili t ies and improve the methodology used in  the analytical 
evaluation of breathable a tmospheres  and emergency oxygen sys tems.  
The new techniques presented h e r e  focus on the use  of an  original 
concept, the "Aerospace Breathing Chart. " It i s  essentially a nomo- 
graph which consists of a graphical presentation of the inspired 
t rachea l  gas partial p r e s s u r e  a t  different total ambient p r e s s u r e s .  
The char t  fur ther  supplies information on manls physiological m e t a -  
bolic p a r a m e t e r s .  
Pe r fo rmance  Zone and as the Physiological Effects of Hypoxia which 
is a plot of "percent oxygen saturation of a r t e r i a l  blood" versus  
"geometric altitude i n  fee t .  The use of the nomogra& has severa l  
important  advantage. o v e r  numerical  analyaia i n  solving r tmoaphere 
control problems.  
reduces the number of laborious calcuiatioas generally required to 
pe r fo rm such a n  ana lys i s .  
problems what a psychrometr ic  char t  is to water  vapor problems in  
air conditioning. 
reviewed in the o r d e r  of increrainK complexity. (Author) 
Discussion of concepts and procedures  that will extend technical 
These a r e  shown on the char t  a s  the i inirnydred 
The principal advantage i s  that  i t  substantially 
The char t  is to  a tmospheric  control 
A var ie ty  of sample problems a r e  discussed and 
A66-12579 # 
THE LANDING TASK AND PILOT ACCEPTANCE O F  DISPLAYS 
FOR W I N G  IN REDUCED WEATliER MINIMUUS. 
R. A. Behan and F. A. Sicil iani (Serendipity Associate.. 
Shatsworth. Calif. ). 
Amer ican  Institute of Aeronautic6 and Astronautic.. Royal Aero- 
nautical  Soci 
~~~ 
Discussion of c r i t e r i a  for  display evaluation suggested by the 
resu l t s  of an  analytical study of the landing task,  and of a n  em-  
p i r ica l  study of pilot p references  of displays f o r  landing in reduced 
weather minima. It is noted that the resu l t s  regarding situation 
displays p e r m i t  the  generalizations that pilots p r e f e r  a display for 
:az<ir.g ir. =C+L:? *:iaihi!i+:r urllich: I11 is Presented on the wind- 
screen, (2) contains information about the position of the a i r c r a f t  
with respect to the glide slope, (3) presents  a picture of the landing 
situation, and (4) contains information about airspeed. The r e s u l t s  
regarding individual information displays permi t  the generalizations 
that pilots p r e f e r  displays of altitude, airspeed. and sink r a t e  to  be 
presented as c i rcu lar  sca les ,  with moving pointers to f a c i l i h t e  quick 
checks and to  permi t  the noting of trends. M. M. 
A6612631 # 
SPACE SUIT FOR THE MOON. 
William C. Kincaide (NASA, Manned Spacecraf t  Center,  Crew 
SyBtems Div., Houston. Tex. ). 
Mechanical Engineering, vol. 87, Nov. 1965, p. 49-53. 
table l ife-support  system (PLSS). which has been adapted to include 
personal liquid cooling. The operating conditions under which the 
spacesuit mus t  function .and i t s  p r i m a r y  purpose a r e  reviewed, and 
i t s  development background i s  outlined. The present  liquid-cooled 
P U S  is compared with the original gas  PLSS, and both sys tems 
a r e  i l lustrated schematically. Finally, construction of the liquid- 
cooled PLSS is described. Cooling capacity of the liquid-cooled 
P U S  is said to be 42% grea te r  than that of the original gas  sys t em 
with only a 6 lb  weight increase.  
Analysis of the basic design of the Apollo back-mounted por -  
B. B. 
A-12699 * 
OPERATOR WHEN H&DLING LINEAR SYSTEMS WITH SEVERAL 
CONTROL PARAMETERS [BERECHNUNG DER ~~BERTRAGUNGS- 
CALCULATION O F  THE TRANSFER FUNCTION O F  A HUMAN 
FUNKTION DES MENSCHEN BE1 DER HANDREGELUNG LINEARER 
SYSTEME MIT MEHREREN REGELGROSSEN]. 
J. Gedeon (Budapest, Technische Universitat ,  Lehrstuhl  fiir 
Flugzeugbau, Budapest, Hungary). 
Poriodica Polytechnica. Engineering Ser ies ,  vol. 9, no. 1, 1965. 
p. 99-108. 6 re fs .  In German. 
Derivation of a t r a n s f e r  function in m a t r i x  fo rm for a human 
operator handling a mult iparameter  l inear system. 
the individual e lements  in the principal diagonal can be calculated 
without taking interactions into account. 
determined f r o m  the interactlons,  assu i r~ ing  tbz: the  nperr tor  en- 
deavors to compensate for the interaction results.  
that ahumanopera to r  cannot concentrate o n m o r e  thanthree  processes  
at  a t ime, so that  the problem reduces to the solution of th ree  in- 
dependent system. of matr ix  equation. of the first rank  with two 
unknowns. 
I t  is shown that 
Nondiagonal e lements  a r e  
It is considered 
v. P. 
A6612767 # 
ANIMAL TEMPERATURE SENSING FOR ORBITAL STUDIES ON 
CIRCADIAN RHYTHMS . 
R. C. Lindberg, G. J. De Buono, and M. M. Anderson (Northrop 
Corp., Northrop Space Laboratories,  Bioastronautics 
Hawthorne. Calif. 1. 
Laboratory,  
(AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAUTICS, 
UNMANNED SPACECRAFT MEETLNC, LOS ANGELES, CALIF., 
MARCH 1-4, 1965. ALAA Publication CP-12. p. 230-235.) 
Members ,  $0.50; . .  
Contract  No. NAS 2-1346. 
Journal of Spacecraft  and Rockets, vol. 2. Nov. -Dec. 1965, 
p. 986-986. 
Contract No. NASw-612. 
[For a b s t r a c t  see  Accession no. A65-19519 09-05] 
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A66-12776 
A66-12776 # 
MAN-IN-THE-LOOP SPACE STATION NAVIGATIONAL AND 
CONTROL SIMULATION. 
B. T. Bachofer (General Elec t r ic  Co. ,  Missile and Space Div., 
Orbiting Astronomical Observatory,  Philadelphia, P a .  ). 
(American Institute of Aeronautics and Astronautics,  Air F o r c e  
Logistics Command, and Aeronautical  Systems Division, Support 
for  Manned Flight Conference, Dayton. Ohio, Apr.  21-23, 1965, 
Jourr 
65-277.1 
-ial of Spacecraft  and Rockets,  vol. 2, Nov. -Dec. 1965, 
D. 1003-1005. 
[For  a b s t r a c t  see  Accession no. A65-22167 12-05] 
AM-1 281 6 
DISTINCTIVE FEATURES AND ERRORS IN SHORT-TERM MEMORY 
FOR ENGLISH VOWELS. 
Wayne A. Wickelgren (Massachusetts Insti tute of Technology, Dept. 
of Psychology, Cambridge, M a s s . ) .  
Acoustical Society of Amer ica ,  Journal,  vol. 38. Oct. 1965, p. 
583-588. 10 refs. 
Research  supported by the Department of Health,  Education and 
Welfare and NASA. 
E r r o r s  in shor t - te rm reca l l  of s ix  English vowels (I, L ,  ae, U, 
A ,  a )  were  tabulated and related to severa l  dist inctive-feature s y s -  
tems .  Vowels were embedded in two contexts: 
Subjects were  instructed to copy i tems  a s  they were  presented. fol- 
lowed by reca l l  of the entire l ist  of (six) i t ems .  
were  excluded f rom the  reca l l  e r r o r  mat r ix  by scoring f o r  reca l l  
only cor rec t ly  copied i tems. 
intrusions in recall of each presented  vowel was a lmost  perfectly 
predicted by a conventional phonetic analysis in two dimensions: 
place of articulation (front,  back) and openness of the vocal t r a c t  
(nar row,  medium, and wide). The e r r o r  m a t r i x  a l so  supported the 
assumptions that the values of openness a r e  ordered  in shor t - te rm 
memory  and that the c o r r e c t  value on the openness dimension 18 
m o r e  likely to be forgotten than the c o r r e c t  value on the place dimen- 
sion. 
o r y ,  not a s  a unit, but a s  a s e t  of two distinctive fea tures ,  each of 
which may be forgotten independently. 
/I[ ]k/ and /z[ ]k/. 
Perceptua l  e r r o r s  
The  rank-order  frequency of different 
The study suggests that a vowel is  coded in s h o r t - t e r m  m e m -  
(Author) 
A66-1 2882 
VISUAL ASPECTS O F  COCKPIT MANAGEMENT. 
F. Ormonroyd (Brit ish European Airways Gorp.,  Ruislip,  Middx.,  
EnRland) . 
(Royal Acronautlcal Society, All-Day Symposium on Dlsplays,  
London, England, Feb. 3, 1965, P a p e r . )  
Royal Aeronautical 
659. 
e i i s. 
Society, Journal,  vol. 69, Oct. 1965, p. 651- 
Review of some cockpit display problems encountered in 
practice,  and of methods used to c o r r e c t  for them in the design of 
the Trident aircraft .  
discussed. The electrical  panel, sys tems panel, radio cont ro l le r ,  
warning sys tem,  and map displays. and the indicators for  the flight 
control sys tem are described. Design and tes t  p rocedures  used in 
developing the cockpit layout for the Trident a r e  outlined. P.K. 
Considerations for panel layout design a r e  
A66-12883 
A PSYCHOLOGIST'S POINT OF VIEW, 
K. G. Corkindale (Ministry of Aviation, Royal Aircraft  Establish- 
ment, Institute of Aviatlon Medlclne, Farnborough, Hants. ,  England) 
Royal Aeronautical Society, Journal,  vol. 69, Oct. 1965, p. 65Y- 
662. 17 r e f s .  
in the design of aircraft  cockpit displays.  
tribute to display design by: 
te r i s t ics  of man, particularly the workmg of his perceptual mecha-  
nism; (2) definlng the effect of environmental conditions on per for -  
mance, (3)  determining what Information i s  required for optimal 
per formance;  and (4)  deciding on man ' s  proper  role in the overa l l  
system. P.K. 
Discussion of ways in whlch psychologlcal r e s e a r c h  can aid 
Psychology can con- 
(1) deflnlng the baslc operating c h a r a c -  
30 
A66-11884 
DISPLAY RESEARCH AND ITS APPLICATION T O  CIVIL AIRCRAFT. 
J. M. Naish (Ministry of Aviation, Royal Ai rcraf t  Establishment.  
Farnborough, Hants. ,  England). 
Royal Aeronautical Society, Journa l ,  vol. 69, Oct. 1965. p. 662- 
669; Discussion, p. 669-679. 6 refs.  
in civil aviation whlch 
might be helped by applying the resu l t s  of mili tary r e s e a r c h  to 
a i r c r a f t  cockpit design. 
tion include the provision of means  for monitoring automatic landing, 
and the optimal use  of the most  visually accessible region of the 
ins t rument  panel. 
electronic presentation of guiding information a t  infinity in the l ine-  
of sight i s  described. 
landing in civil a i r c r a f t  i s  discuseed. 
ments  of the topographical map display a r e  considered. and i ts  
u s e  in conjunction with the HUD concept i s  discussed. 
Discussion of some problem a r e a s  
P r i m a r y  a r e a s  of in te res t  in civil avia- 
Research  on the head-up display (HUD) for  the 
The possible use  of HUD for  automatic 
Poss ib le  fur ther  develop- 
P.K. 
A66-12886 
OPERATIONAL RESEARCH AND AVIATION MANAGEMENT. 
MATHEMATICAL MODELS O F  THE HUMAN CONTROLLER. 
P. A. Longton (Business Operations Research ,  Ltd., London, 
England). 
Royal Aeronautical  Society, Journal,  vol. 69, Oct. 1965, p.  699- 
709. 18 r e f s .  
Derivation, based on control and queueing theory.  of a mathe-  
mat ica l  model for the human opera tor  who controls the turn-round 
operations on an a i rpor t  apron. Conslderations for such  a control 
s y s t e m  a r e  reviewed, and the integration of th i s  sys tem with the 
Flight Control System i s  discussed. 
in the Apron Control Room i s  described, together with his re levant  
physiological and psychological charac te r i s t ics .  
model of man a s  an  adaptive servomechanism i s  constructed based 
on learning, forecasting, and s torage  concepts.  
the human adaptor i s  examined in t e r m s  of various queueing sys tems 
with constant and variable serv ice .  and single and multiple s e r v e r s .  
III - 
The role of the human opera tor  
A mathematical  
The operation of 
P.K. 
A66-12994 
A CONSIDERATION O F  THE BIOLOGICAL EFFECTS OF LASER. 
Alan J. McCartney (U.S. A r m y ,  Medical Research  Laboratory,  
Div. of Biophysics, F o r t  Knox, Ky. ). 
Military Medicine, vol. 130, Nov. 1965, p. 1069-1077. 39 r e f s .  
Description of the physical properties of l a s e r  radiation, with 
a n  attempt to corre la te  these properties with observed biological 
e f fec ts .  
p r imate  e y e s ,  skin,  and malignant tumors  of animal and human 
origin.  It i s  considered that within the present s ta te  of the tech- 
nology. l a s e r  radiation does not represent  a lethal hazard  to man. 
It is, however,  capable of inflicting severe  damage on the unprotected 
eye ,  and a l l  due safe ty  precautions should he observed. The rapid 
development of l a s e r  technology e n s u r e s  an  increasingly important 
role for the l a s e r .  In medicine,  preliminary repor t s  indicate 
promise  in the fields of cellular r e s e a r c h ,  cancer  therapy, and 
ophthalmology. F. R. L. 
The ef fec ts  a r e  descr ibed  with reference to intact an imals ,  
A66-13175 
THE E F F E C T  O F  ACCELERATION ON FOOD-REINFORCED DRL 
AND FR. 
Julaine L. Beasley and B a r b a r a  L. Seldeen (NASA. Ames  R e s e a r c h  
Center.  Moffett Field,  Calif .  ). 
Journa l  of the Exper imenta l  Analysis of Behavior. vol. 8, Sept. 
1965, p. 315-319. 14 refs.  
to acceleration. Af te r  four r a t s ,  two on each of the above schedules,  
had stabil ized they were  exposed to 5 h r  of acceleration a t  5 G i m -  
mediately before daily experimental  sessions.  Food intake was a l so  
studied in r a t s  given a c c e s s  to food daily in their  home cages and 
exposed to acce lera t ion  immediately before the f ree- feedmg session. 
Weight gain of f r e e - f e d i n g  animala and reinforcement intake of ex-  
per imenta l  an imals  dropped a f t e r  acceleration. Overa l l  response  
r a t e  on the FR was depressed  markedly by acceleration but local 
response  r a t e s  did not appear  to be affected. IRT distributions of 
DRL sess ions  a f t e r  acceleration were  markedly shifted toward the 
Per formance  on DRL 10 sec  and FR 5 was studied after exposure 
A66- 13349 
long intervals.  A sequential plot of IRTs on acceleration days showed 
an altered,  but relatively stable,  temporal  patterning of responses  
followed by an  abrupt r e t u r n  to the no rma l  baseline toward the end 
of the session. (Author) 
A66- 1 3 3 3 7  
PAIN MECHANISMS - A NEW THEORY. 
Ronald Melzack WcGil l  University, Dept. of Psychology, Montreal, 
Canada) and Pa t r ick  D. W a l l  (Massachuset ts  Institute of Technology, 
Dept. of Biology, Cambridge, Mass. ). 
Science, vol. 150. Nov. 19, 1965. p. 971-979. 78 refs.  
Resea rch  supported by the Bell  Telephone Laborator ies  and the 
Teagle  Foundation; NSF Grant  No. GP-2495; Grants  No. 
MH-04737-05; No. NB-04897-02; No. NsG-496; Contracts  No. 
A F  33(615)-1747; No. DA-36-039-AMC-O3200(E); ARPA Contract 
No. SD-193. 
Proposal  of a new theory, the "gate control" system, and a 
review of two cur ren t  opposing theor ies  of pain, the speciiicity 
theory and the pattern theory. The specificity theory holds that 
pain i s  a specific modality like vision o r  hearing, with i t s  own cen- 
t r a l  and peripheral  apparatus. The pattern theory maintains that 
the nerve impulse pattern for pain i s  produced by intense stimdlation 
of nonspecific receptors  since there  a r e  no specific f ibers  and no 
specific endings. 
that  a r e  t ransmit ted to three  spinal cord systems:  the cells of the 
substantia gelatinosa in the dorsa l  horn, the dorsal-column f ibers  
that  project  toward the bra in ,  and the f i r s t  cen t ra l  t ransmiss ion  
cells in the dorsa l  horn. 
pain phenomena a r e  determined by interactions among these three  
systems.  The substantia gelatinosa i s  thought to function a s  a gate 
control system that modulates the afferent patterns before they 
influence the t ransmiss ion  cells.  It i s  proposed that the presence 
or absence of pain i s  determined by the balance between the sen- 
sory  and the cent ra l  inputs to the gate control system. Drugs af- 
fecting excitation o r  inhibition of substantia gelatinosa activity may 
be of par t icu lar  importance in fu ture  a t tempts  to control pain. 
M. F. 
Stimulation of the skin evokes nerve impulses  
The gate control theory proposes  that 
A M - 1  3339 
BACTERIAL CONTAMINATION O F  SOME CARBONACEOUS 
METEORITES. 
J. Oro' and T. Tornabene (Houston. University. Dept. of 
Chemistrv and Biology. Houston. Tex. ). 
-I 
Science, vol. 150, Nov. 19, 1965, p. 1046-1048. 16 r e f s .  
Grant  No. NsG-257-62. 
Determinat ion to what extent, if any, carbonaceous chondrites 
a r e  contaminated by ord inary  viable microorganisms.  The follow- 
ing three  meteor i tes  were  selected for investigation: the Orguei l  
(Wiik type I), the M u r r a y  (Wiik type 11). and the Mokoia (Wiik type 
111). 
and Mokoia but no bac ter ia l  colonies were  detected f rom samples  
of the Orgueil. 
identified as Bacillus c e r e u s ,  B. badlus, and Srapiiyiuciriiiis 
epidermis ,  common contaminants that a r e  widely distributed. 
Bac ter ia l  cu l tures  were  obtained f r o m  samples  of the Murray 
Three  types of bac te r ia  were  isolated. and were  
M. F. 
A M -  1 3346 
STUDIES O F  OXYGEN TOXICITY IN THE CENTRAL NERVOUS 
SYSTEM. 
Lewis G. Zirk le ,  J r . ,  Betty D. Horton. Edward J. Duffy (Duke 
University,  Medical Center ,  Dept. of Medicine, Durham, N.C.), 
and Char les  E. Mengel (Ohio State University. Dept. of Medicine, 
Div. of Hematology and Oncology, Columbus, Ohio). 
(Aerospace Medical Association, Meeting, New York, N.Y., Apr. 
28, 1965, P a p e r . )  
Aerospace  Medicine, vol. 36, Nov. 1965, p. 1027-1032. 46 re fs .  
Mice of varying tocopherol  s ta tus  were  exposed t o  oxygen 
under  high p r e s s u r e .  Clinical  fea tures  of oxygen toxicity in the 
cent ra l  nervous s y s t e m  (se izures  and death) cor re la ted  with lipid 
peroxidation of bra in  t i s sue  which was associated with inhibition 
of b r a i n  ace ty lchol ines te rase  activity. Clinical  and biochemical 
e f fec ts  of hyperoxia  w e r e  exaggerated in tocopherol deficient mice  
and w e r e  prevented by p r i o r  supplementation with tocopherol, a 
specific inhibitor of lipid peroxidation. I t  i s  postulated that the 
p r imary  effect of hyperoxia on the central  nervous sys t em is 
peroxidation of bra in  l ipid which directly o r  indirectly (through 
interference with other metabolic sys tems)  resu l t s  in ce l l  and 
t i s sue  damage. (Author) 
A66-13347 # 
METHOD FOR DETERMINATION O F  CALCIUM IN SERUM, 
PAROTID FLUID AND URINE IN THE WEIGHTLESS STATE. 
Bruce A. Butcher ,  Joseph  F. Eas t i s ,  and Dale A. Clark  (USAF, 
Systems Command, Aerospace Medical Div., School of Aerospace 
Medicine, Physiological Chemistry Section, Brooks AFB. Tex.) .  
(Aerospace Medical Association, Meeting, New York, N.Y., Apr.  
27, 1965, P a p e r . )  
Aerospace Medicine, vol. 36, Nov. 1965, p. 1032-1035. 9 re fs .  
irivestigztior. of the nvclear  fas t  red  technique (NFR) for  m e a -  
suring calcium concentrations in biological fluids under  weight less-  
ness.  .The resu l t s  obtained a r e :  (1) purification of a batch of dye 
proved unnecessary;  (2) the color developed was relatively stable 
between 10 and 20 min a f te r  mixing; (3) the no rma l  values obtained 
were  slightly higher than those reported for c lass ica l  p rocedures ;  
(4) recoveries of calcium ion added to s e r u m  averaged 90% but 
increased with decreasing protein concentration; (5)  addition of 
magnesium ion increased  the color intensity but, on a mola r  bas i s ,  
only 112 to  1/3 a s  efficiently a s  calcium ion; and (6) the color in te r -  
ference result ing f rom hemo1ys.s can be cor rec ted  by an appropriate 
blank. It i s  considered that all steps in the descr lbed technique a r e  
compatible with performance m the weightless state.  M.M. 
A66-13348  
STUDIES OF THE MECHANISM O F  IN VIVO RBC DAMAGE BY 
OXYGEN. 
Charles  E .  Mengel (Ohio State University, Dept. of Medicine, 
Div. of Hematology and Oncology, Columbus, Ohio), Ber t  W.  
0' Malley, Betty D. Horton (Duke University, Medical Center ,  
Dept. of Medicine, Durham, N.C.), and Lewis  G. Zirkle.  
Aerospace Medicine, vol. 36, Nov. 1965, p. 1036-1041. 47 re fs .  
U.S.  Public Health Service Grants  No. CA-06543; No. CA-08170; 
No. HE-07696. 
showed initiation of in vivo peroxidation of erythrocyte  lipid, 
increased osmotic  fragil i ty and decreased acetylcholinesterase 
activity. 
additional studies indicated that a smal l  population of red ce l l s  
had been lost  during in vivo OHP. 
reduction t ransformat ion  sys tems were  noted. In vitro studies 
showed that acetylcholinesterase was  not inhibited by oxygen p e r  s e  
(at normal  o r  increased  p r e s s u r e s )  but was inhibited by addition 
of preformed lipid peroxides .  
acetylcholinesterase inhibltlon in rhe d a u a g c  t e  r c &  c c ? ? ~  hy hy- 
peroxia, and demonstrate  that this enzyme can be inhibited by lipid 
peroxides in  v i t ro  and probably in vivo. 
Erythrocytes  of dogs exposed to oxygen under high p r e s s u r e  
There  were  no g r o s s  evidences of hemolysis  although 
No changes of the usual &do- 
These studies suggest a role of 
(Author) 
A M - 1  3 3 4 9  
EFFECTS O F  CONTROL-DISPLAY DISPLACEMENT FUNCTIONS 
ON PURSUIT AND COMPENSATORY TRACKING. 
EdwardC.  Wortz, A. C. McTee, W. F. Swart?., T. W. binlander, 
and W. A. Dalhamer (Garre t t  Corp. ,  AiResearch Manufacturing Co., 
Los Angeles; Bunker-Ram0 Corp. ,  Canoga P a r k ,  Calif .) .  
Aerospace Medicine, vol. 36. Nov. 1965, p. 1042-1047. 
display relationships in a generalized tracking task. This  repor t  
contains a description of the experimental  conditions, procedures  
and resu l t s  of the experiment. 
preferred type of display, control-display displacement function, 
temporal  lag between operator input and feedback, and ta rge t  display 
velocities. 
tracfdng operations.  
5 re fs .  
An experiment  was  conducted to determine optimal control-  
Conclusions a r e  drawn about the 
The conclusions a r e  applicable to  piloting and r a d a r  
(Author) 
31 
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SOME ASPECTS OF THE DYNAMIC BEHAVIOUR OF AIRCREW 
BREATHING EQUIPMENT. 
G. R. Allen, K. R. Maslen, and G. F. Rowlands (Ministry of 
Aviation, Royal Ai rcraf t  Establishment, Human Engineering Div., 
Farnborough, Hants., England). 
(Aerospace Medical Association, Meeting, New York, N. Y . ,  Apr. 
27, 1965, Paper . )  
Aerospace Medicine, vol. 36, Nov. 1965, p. 1047-1053. 24 re fs .  
Techniques necessary  for accurate measurement  of dynamic 
p r e s s u r e  and flow a r e  f i r s t  described. 
testing for regulator response is demonstrated f r o m  basic bio- 
engineering considerations, and the Brit ish tes t  i s  outlined. The 
usefulness of breathing s imulators  i s  discussed and an electronically- 
controlled machine developed a t  R.A.E. described. 
lems  on instability i n  breathing equipment, and the nature and cause 
of the phenomenon, a r e  discussed. Instability i s  shown to  be a func- 
tion of the complete aystem, in which the impedance of the human 
resp i ra tory  system can play an important par t .  A technique f o r  
measuring this impedance is described, prel iminary resu l t s  a r e  
presented, and pneumatic analogues to simulate impedance con- 
sidered. Prel iminary work i s  reported on subjective perception 
of DressurC oscillations. 
The need for cyclic flow 
Br i t i sh  prob-  
Brief comment i s  made on improvement 
of sys t em dynamic behavior. (Author) 
A 6 6 1 3 3 5 1  
COMPARATIVE STUDIES ON 1285 AND 2800 MC/SEC PULSED 
MICROWAVES. 
Sol M. Michaelson, R. A. E. Thomson, and Joe  W .  Howland 
(Rochester,  University, School of Medicine and Dentistry. Dept. 
of Radiation Biology, Rochester. N.Y.). -. 
(Aeronpace Medical Association, Annual Meeting, 36th, New York, 
N.Y., Apr. 27, 1965, Paper . )  . 
Aerospace Medicine, vol. 36, Nov. 1965, p. 1059-1064. 18 re fs .  
Contract  No. AF 30(602)-224; AEC Contract No. W-7401-Eng-49. 
Response of dogs exposed to 2800-Mc and 1285-Mc micr-owaves 
revea ls  a direct  correlation between field intensity and body weight 
loss  which i s  similar at  both frequencies,  at  comparable  field intensi-  
t ies.  The degree and onset of leukocyte and erythrocyte  increases  
and/or  decreases  is dependent on microwave frequency, f ield inten- 
si ty and duration of exposure.  
cm2, 1285-Mc exposures indicate an hematopoietic effect. 
d i s t r e s s  a r e  less  evident a t  1285 Mc than at 2800 Mc when c r i t i c a l  
rec ta l  temperature  level (106OF o r  g r e a t e r )  a r e  reached,  and suggest  
that  potential microwave hazards  may be obscure at  the lower f r e -  
quency. (Author) 
Reticulocytosis during daily 2O-mw/ 
Signs of 
A M - 1 3 3 5 2  
SOME OBSERVATIONS ON DOGS FOLLOWING LOWER BODY 
EXPOSURE TO 1000 KVP X-RAYS. 
Lawrence T .  Odland (USAF, Logistics Command. Wright-Pat terson 
AFB, Ohio) and Sol M. Michaelson (Rochester. University, Roches- 
t e r ,  N.Y.) .  
Aerospace Medicine, vol. 36, Nov. 1965, p. 1064-1068. 
Resea rch  supported by the Defense Atomic Support Agency and AEC. 
the lower body indicated that the 60-day median lethal dose i s  about 
920 r ;  the limiting factor being the sensit ivity of intestinal mucosa 
cells ra ther  than those of the hematopoietic sys tem.  
clinical phase of lower body radiation injury i s  much shor te r  than 
with whole o r  upper body exposures .  suggesting the gut and/or  other 
abdominal v i scera  have a rapid component of total body recovery 
potential a s  opposed to pr imar i ly  hematopoietic damage where r e -  
covery is much prolonged. Anorexia, weight loss ,  vomiting and 
hypersialosis were the most significant clinical changes. and these 
appeared immediately post-exposure persist ing for 5-10 days.  
Fractionation of the single doses  into four equal components given 
during brief sessions over  a s  many consecutive days 
morbidity and mortality. 
by the exposure of only the lower body. 
15 re fs .  
Studies with dogs given varying doses  of 1000 KVP X rays to 
The acute 
decreased  
Erythropoeisis was relatively unimpaired 
(Authbr) 
A M - 1 3 3 5 4  
EFFECTS O F  MODERATE PHYSICAL EXERCISE DURING FOUR 
WEEKS OF BED REST ON CIRCULATORY FUNCTIONS IN MAN. 
P e r r y  B. Miller,  Robert  L. Johnson, and Lawrence E .  L a m b  
(USAF, Systems Command, Aerospace Medical Div., School of 
Aerospace Medicine, Internal Medicine Branch,  Brooks AFB, 
Tex.  ). 
Aerospace Medicine, vol. 36, Nov. 1965, p. 1077-1082. 13 re fs .  
Various effects on circulatory functions of light t o  moderate  
physical exerc ise  during 4 weeks of bed r e s t  were  studied in  6 
subjects. 
worn on the upper thighs. Changes in p l a sma  volume during and 
af te r  bed r e s t  paralleled those charac te r i s t ic  of s imple bed res t .  
In contrast  to  s imple bed r e s t ,  the ma jo r  l o s s  of red  cell  m a s s  
was noted at  the end of bed r e s t  and not during ambulation following 
bed r e s t .  
15 beats per  minute during bed r e s t .  The degree of pos tura l  intoler-  
ance a f te r  bed r e s t  appeared a s  marked  a s  that observed a f t e r  abso-  
lute bed r e s t .  
after bed r e s t .  (Author) 
During exerc ise  na r row cuffs inflated to 60 m m  Hg were  
The mean resting heart  ra te  for all subjects increased 
Physical  endurance on the t readmi l l  was decreased  
A M - 1 3 3 5 5  
EVALUATION O F  PEAK VS RMS ACCELERATION IN PERIODIC 
LOW FREQUENCY VIBRATION EXPOSURES. 
N. P. Clarke ,  G. C. Mohr. J. W .  Brinkley, J. H. Henzel, H. E. 
von Gierke (USAF, Systems Command, Aerospace Medical Div., 
Aerospace Medical Resea rch  Labora tor ies ,  Wright-Pat terson AFB, 
Ohio). p. J. Martin, and H. C. Wooding (Technology, Inc. ,  Dayton, 
Ohio). 
Aerospace Medicine, vol. 36, Nov. 1965, p. 1083-1089. 
Contract  No. AF  33(615)-1894. 
6 r e f s .  
Subjects were  exposed to  vibrations with varying peak and r m s  
accelerations and frequencies to  explore the relative importance of 
these parameters  in determining the effect  of the vibration produced 
by turbulence in low-altitude high speed flight. 
acceleration levels and frequency contents,  p a i r s  of periodic vibra- 
tion exposures  having the aame r m s  but different peak accelerations 
were  evaluated using both a subjective severity rating and a measu re  
of vibration induced hand motion. The higher peak acceleration of 
the various p a i r s  having the same  r m s  values was subjectively rated 
more  severe  in 32 of 40 observations.  However, when attempting 
to  hold the hand in a fixed position during vibration. the induced 
deviations f rom the null point, expressed  e i ther  a s  average or  peak- 
to-peak e r r o r s  appeared to  depend m o r e  on r m s  acceleration and 
frequency than on the smal l  d i f fe rences  in peak acceleration studied 
here .  (Author) 
F o r  various r m s  
A M - 1 3 3 5 6  
EFFECT O F  HYPOXIC HYPOXIA ON NYSTAGMUS INDUCED BY 
ANGULAR ACCELERATION. 
P. D. Newberry,  W .  H. Johnson, and J. R. Smiley (Royal Canadian 
Air Force .  Institute of Aviation Medicine, Toronto,  Canada). 
Aerospace Medicine, vol. 36, Nov. 1965, p. 1090-1093. 13 re fs .  
tion of approximately 1560Isec2 f o r  1 s e c ,  while breathing a i r  at  
ground level,  and then while breathing a i r  at  20, 000 ft .  
ferent day the angular acceleration was  repeated while breathing 
10% oxygen at  ground leve l ,  and then while breathing air at  ground 
level. 
slow phase angular  velocity and total duration of nystagmus were  
used a s  c r i t e r i a  of the magnitude of the nystagmic response.  
was a mean increase  of 61% in the slow phase angular velocity of 
the nystagmus occurr ing while breathing 10% oxygen compared with 
breathing a i r  a t  ground level.  
mean increase  of a lmost  10% in total  angular  deviation, maximum 
angular  velocity and total  duration of nystagmus compared to  breath- 
ing e i ther  10% O2 o r  a i r  a t  ground level.  
obvious anxiety displayed by the subjects at  20,000 ft. 
gested that hypoxic hypoxia and the associated hyperventilation 
cause a t r iv ia l  increase  in the nystagmus result ing f rom a horizontal 
angular acceleration without hypoxia but that apprehension may (Author) 
cause a profound increase  in nystagmus.  
Four  subjects were  exposed to a horizontal  angular  acce lera-  
On a dif- 
Total  slow phase angular deviation of the eye,  maximum 
There  
At 20,000 f t ,  however, there  was a 
This  i s  attr ibuted to  the 
It  is sug-  
32 
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A 6 6  13357 
HUMAN FACTORS IN THE CONCORD S.S.T. 
G. Bennett lMinis t rv  of Aviation. London. Endand) .  -, ~~ 
(Aerospace Medical  Association,. Meeting, New York, N.Y., Apr.  
26, 1965, Pape r . )  
Aerospace &&iiLLi0, -;zl. 3 6 ,  ??e.,. !qhG: p. 1094-1096. 
P r o g r e s s  r epor t  on human fac to r s  investigations performed 
in the Concord p rogram.  T o  minimize sonic  boom effects, the 
initial cl imb a f t e r  takeoff is at srrh-onic speed, accelerat ing to  
M 1.3 at 35,000 ft .  
reaching M 2.2 a t  55, 000 ft .  After  this,  the optimum profile calls 
for  a cl imb-cruise  at M 2.2, up to  a maximum altitude of about 
65,000 ft. The Concord c a n  make an  emergency descent  to  40, 000 
ft  in  3-112 min., and to 15,000 ft  in 9 min. 
h e r  own detecting equipment f o r  solar flares, recording instan- 
taneous and integrated dosage. Studies a r e  in  p rogres s  t o  improve 
the crashworthiness  of pas senge r  seating and tie-down. 
tion of s t ruc tu res  in  the pas senge r  environment is given par t icular  
attention, and a study is a l so  being made of the practicability oi 
fitting rearward-facing seating. M.M. 
AM-13367 
EVOLUTION O F  DEHYDROGENASES. 
Nathan 0. Kaplan (Brandeis University, Graduate Dept. of Bio- 
chemistry,  Waltham, Mass.  ). 
IN: EVOLVING GENES AND PROTEINS. 
Edited by Vernon Bryson and H. J. Vogel. 
New York. Academic P r e s s ,  Inc.. 1965, p. 243-277. 42 refs .  
American Cancer  Society Grant  No. P-77G; Grant  No. NsG-375. 
Description of methods of comparing the relationship among 
enzymes that are the same, but  that  belong to different organisms.  
The significance of changes i n  enzyme s t ruc tu re  during evolution 
is discussed.  Treatment  i s  concerned largely with the DPN-linked 
dehydrogenases. The examples  descr ibed suggest that changes in 
enzyme s t ruc tu re  m a y  be important factors  in  natural selection. It 
is emphasized that  the use  of the new biochemical procedures  will 
not supersede the classical  phylogenic and taxonomic studies but 
will add quantitative pa rame te r s  that may  be used in  conjunction with 
the classical  approach. 
the classical  methods cannot resolve may  be solved by the compara-  
tive enzyme techniques outlined. 
Above 45, 000 f t  the a i r c ra f t  accelerates  fur ther ,  
The Concord c a r r i e s  
Delethaliea- 
It  i s  considered that specific problems that 
M. M. 
AM- 13369 
EXPERIMENTS SUGGESTING EVOLUTION TO PROTEIN. 
S. W. Fox  (Miami. University, Institute of Molecular Evolution, 
Cora l  Gables; Flor ida State University, Dept. of Chemistry,  
Tal lahassee,  Fla. ). 
IN: EVOLVING GENES AND PROTEINS. 
Edi ted by Vernon Bryson and H. 3. Vogel. 
New York, Academic P r e s s ,  Inc., 1965, p. 359-369. 44 refs. 
Gran t s  No. NsG-173-62; No. NsG-689. 
protocell. with a comparison in  tabular  f o r m  of the key propert ies  
of acid proteinoids with those of protein. 'The background oi *Ilu*:- 
edge of the evolution of protein molecules  i n  o rgan i sms ,  which 
provides c lues  to  the conceptual or igin of protein, i s  reviewed. and 
a discussion is given of the employment of knowledge of the proper-  
tie. of contemporary protein as a test of the validity of experimental 
models  of primitive protein. 
problems of primordial protein a r e  considered. 
Discussion of the relationship of the ea r l i e s t  proteins to the 
Conceptual answers  to some  of the 
F. R. L. 
AM-13370 
TELEMETERING FROM WITHIN THE BODY O F  ANIMALS AND 
MAN - ENDORADIOSONDES. 
R.  Stuar t  Mackay. 
IN: BIOMEDICAL TELEMETRY. 
Edited by C. A. Caceres .  
New York. Academic P r e s s ,  Jnc., 1965, p. 147-235. 76 refs .  
Gran t s  No. SC-5861; No. NsG-600. 
within the body of an ima l s  and man  with the aid of tiny t r ansmi t t e r s  
called "endoradiosondes. " A number of methods of modulating 
signals, to enable  them to t r ansmi t  unambiguous information, a r e  
outlined briefly. 
logical information are discussed,  and the u s e  of pulsed-operation 
Discussion regarding methods of te lemeter ing information f r o m  
Various types of active units f o r  t ransmit t ing bio-  
and passive t r ansmi t t e r s  is described. A number of factors  involved 
i n  the propagation and reception of signals f r o m  various types of 
t ransmit ters  a r e  considered. Results obtained in  field work with wild 
animals and with aquatic animals  a r e  reported.  The use of permanent  
magnets f o r  te lemeter ing information f r o m  the body i s  noted. Certain 
additional applications of endoradiosondes a r e  discussed.  A. B.  K. 
AM-1 3495 
SPACEFLIGHT AND CYBERNETICS [RAUMFAHRT UND KYBER- 
NETIK]. 
K. Steinbuch (Karlsruhe,  Technische Hochschule, Institut fur  
Nachrichtenverarbertung und Nachrichtentbertragung, Kar l s ruhe ,  
We st  G ermanv). ,. 
(Wissenschaftliche Gesel lschaft  fur  Luft- und Raumfahrt  and 
Deutsche Gesel lschaft  fu r  Raketentechnik und Raumfahrtfor  schung, 
Jahrestagung, Berlin, West Germany,  Sept. 14-18, 1964, Pape r .  ) 
IN: SCIENTIFIC ASSOCIATION FOR AIR AND SPACE TRAVEL 
~ 
AND GERMAN -4SSOCTATlON FOR ROCKET TECHNOLOGY AND 
SPACE TRAVEL RESEARCH, ANNUAL MEETING, BERLIN. 
WEST GERMANY, SEPTEMBER 14-18, 1964, JAHRBUCH 
RAUMFAHRT AND DEUTSCHE GESELLSCHAFT FUR RAKETEN- 
TECHNIK UND RAUMFAHRTFORSCHUNG, JAHRESTAGUNG, 
BERLIN, WEST GERMANY, SEPTEMBER 14-18, 1964, JAHRBUCH. 
[A66-13494 04-31] 
Edited by Hermann Blenk. 
Braunschweig, West Germany,  Fr iedr ich Vieweg und Sohn. 1965, 
p. 11-24. 109 refs .  In German. 
[For  abstract  s e e  i s sue  24, page 2233, Accession no. A64-283791 
[WISSENSCHAFTLICHE GESELLSCHAFT FOR LUFT- UND 
A66-13496 
COMMAND BY SPEECH IN AEROSPACE AUTOMATION - METHODS 
O F  AUTOMATIC SPEECH RECOGNITION [DIE BEFEHLSSPRACHE 
DER AUTOMATISCHEN SPRACHERKENNUNG]. 
Fr i tz  Winckel (Berlin, Technische Universitat. Berl in ,  West 
Germany). 
(Wissenschaftliche Gesel lschaft  fu r  Luft- und Raumfahrt  and 
IN DER LUFT- UND RAUMFAHRTAUTOMATIK - OBER V E R F A H R E ~  
und Raumfahrtforschung, 
AND GERMAN ASSOCIATION FOR ROCKET TECHNOLOGY AND 
SPACE TRAVEL RESEARCH, ANNUAL MEETING, BERLIN, 
WEST GERMANY, SEPTEMBER 14-18, 1964, JAHRBUCH 
[WISSENSCHAFTLICHE GESELLSCHAFT FUR LUFT-  UND 
RAUMFAHRT AND DEUTSCHE GESELLSCHAFT FUR RAKETEN- 
TECHNIK UND RAUMFAHRTFORSCHUNG, JAHRESTAGUNG. 
BERLIN, WEST GERMANY, SEPTEMBER 14-18, 1964, JAHRBUCH. 
[A66-13494 04-31] 
Edited by Hermann Blenk. 
Braunschn eig,  West Germany, Fr ledr ich Vleweg und Sohn. 1965, 
p. 25-32, Discussion, p. 32. 21 refs .  In German.  
[ F e r  abstract  s ee  i s sue  23, page 2093, Accession no. A64-266401 
AM-1 3507 
CONCEIVABLE LIMITS O F  MANNED SPACEFLIGHT [DIE 
VERMUTLICHEN GRENZEN DER BEMANNTEN RAUMFAHRT]. 
H. von Diringshofe-3 and E.  H. Grau l  (Entwicklungsrmg Slid. 
Munich, We s t  Germany).  
(Wissenschaftliche Gesel lschaft  fur Liift- und Raumfahrt  and 
Deutsche Gesel lschaft  f G r  Raketentechnik und Raumfahrtforschung, 
Jahrestagung, Berl in ,  West Germany, Sept. 14-18, 1964, Paper .  ) 
IN: SCIENTIFIC ASSOCIATION FOR AIR AND SPACE TRAVEL 
AND GERMAN ASSOCIATION FOR ROCKET TECHNOLOGY AND 
SPACE TRAVEL RESEARCH, ANNUAL MEETING. BERLIN. 
WEST GERMANY, SEPTEMBER 14-18, 1964, JAHRBUCH 
[ WISSENSCHAFTLICHE GESELLSCHAFT FUR LUFT - UND 
RAUMFAHRT AND DEUTSCHE GESELLSCHAFT FUR RAKETEN- 
TECHNIK UND RAUMFAHRTFORSCHUNG, JAHRESTAGUNG. 
BERLIN, WEST GERMANY, SEPTEMBER 14-18, 1964, JAHRBUCH]. 
[A66-13494 04-31] 
Edited by Hermann Blenk. 
Brounschweig, West Germany, F r i ed r l ch  Vleweg und Sohn, 1965, 
p. 116-121. In German. 
[For abs t r ac t  s ee  i s s u e  11. page 1518, Accession no. A65-210251 
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A66-13508 
TEACHING MACHINES, AND THEIR POSSlBLE APPLICATIONS IN 
THE FlELD OF AVIATION [LEHRMASCHINEN UND IHRE EINSATz- 
MOGLICHKEITEN IM BEREICH DER LUFTFAHRT]. 
Giinter Emde (Bolkow GmbH, Ottobrunn, West Germany).  tive motor response.  The e lec t r ica l  properties of the nervous s y s -  
plicated sequence of events initiated when light shines on the s e n s o r y  
ce l l s ,  in whlch photochemical processes  a r e  successively followed 
by neural p rocesses  in the retinal neurons,  in the optic nerve f ibers ,  
and in the various centers  of the bra in ,  culminating in a d i scr imina-  
(Wissenschaftliche Gesellschaft  f u r  Luft- und Raumfahrt  and 
Deutsche Gesellschaft fur Raketentechnik und Raumfahrtforschung, 
Jahrestagung, Berlin,  West Germany, Sept. 14-18, 1965, Paper .  ) 
IN. 
AND GERMAN ASSOCIATION FOR ROCKET TECHNOLOGY AND 
SPACE TRAVEL RESEARCH. ANNUAL MEETING, BERLIN, 
WEST GERMANY, SEPTEMBER 14-18, 1964, JAHRBUCH 
[WISSENSCHAFTLICHE GESELLSCHAFT FUR LUFT - UND 
RAUMFAHRT AND DEUTSCHE GESELLSCHAFT FOR RAKETEN- 
TECHNIK UND RAUMFAHRTFORSCHUNG, JAHRESTAGUNG, 
BERLIN, WEST GERMANY, SEPTEMBER 14-18. 1964, JAHRBUCH]. 
[A66-13494 04-31] 
Edited by Hermann Blenk. 
Braunschwelg, West Germany. Fr ledr lch  Vleweg und Sohn, 1965, 
p. 127-127. 7 refs.  In German. 
[ F o r  abs t rac t  see  i s sue  24, page 2232, Accesslon no. A64-28168) 
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A66-13788 
ELECTROPHYSIOLOGY OF VISION. 
Lorr in  A .  Riggs (Brown University, Walter S .  Hunter Laboratory 
of Psychology, Providence, R. I. ). 
IN: VISION AND VISUAL PERCEPTION. 
Edited by C. H. Graham. 
Ncw York. John Wllry and Sons,  Inc . ,  1965, p. 81-131. 213 r e f s .  
Navy-supported research .  
cerning the electrical  responses manifested by different parts of 
the human visual sys tem.  
Comprehensive review of the cur ren t  state of knowledge con- 
It i s  shown that vision involves a com-  
tern a r e  summar ized ,  and the membrane  theory of neuron t r a n s m i s -  
sion recapitulated. The techniques for obtaining r e c s r d s  of e l e c t r i -  
cal activlty in the visual sys tcm a r e  considered. 
of the electroretinogram a r e  analyzed, and animal and human e lec-  
t rore t inograms a r e  compared. 
of the activity In the cortex of the bra in  a r e  d iscussed ,  and i t  1s 
suggested that the nonoptically st imulated (or spontaneous) cortical  
activity may have a role in relation to the high degree of redundancy 
that is  necessary  to protect signals originating f r o m  visual s t imula-  
tion. M. L. 
The charac te r i s t ics  
The tempora l  and spatial  aspec ts  
A66-13789 
PHOTOCHEMISTRY O F  VISION. 
Yun Hsla (Columbia Unlverslty, Dept. of Psychology, New York. 
N . Y . ) .  
IN: VISION AND VISUAL PERCEPTION. 
Edited by C. H. Graham. 
New York, John Wiley and Sons, Inc . ,  1965, p. 132-153. 122 re fs .  
Navy -supported research .  
Comprehensive review of the photochemical events in vision, 
emphasizing the role played by rhodopsin (visual purple).  
methods of demonstrating and preparing rhodopsin a r e  reviewed. 
Spectrophotometric analyses of rhodopsin solutions a r e  discussed 
Wlth re ference  to their  optical density, absorbance, and quantum 
efflclency. The bleaching, "action, I '  and difference s p e c t r a  of 
rhodopsin a r e  compared, and the chemical nature of the substance 
is extensively t rea ted .  
that rhodopsln is  a conjugated carotenoid protein,  and the analysis 
of the bleaching and regeneration of rhodopsin, a s  well a s  i ts  re la -  
tion to  another carotenoid - vitamin A - i s  reviewed. The means  of 
studying rhodopsin in vivo and in si tu a r e  compared, and the optical 
a r rangement  for measuring the density changes in animals is  i l lus -  
t ra ted .  Other photosensitive substances,  in both human and animal 
M. L. retinas,  a r e  considered. 
The 
Research  work is recounted that established 
A66- 13790 
DARK ADAPTATION AND LIGHT ADAPTATION. 
N. R. Bartlett  (Arizona, Universlty, Dept. of Psychology. Tucson, 
A r i z . ) .  
IN: VISION AND VISUAL PERCEPTION 
Edited by C. H. Graham.  
New York, John Wiley and Sons,  I n c . ,  1965, p. 185-207. 
Comprehensive review of the tempora l  changes ln the retinal 
threshold of the human eye. 
on the preceding h is tory  of illumlnatlon, such that the thresholds 
with the retina illuminated a r e  elevated over  those w ~ t h  no prevalllng 
illumination; the extent of elevation f o r  any region depends on the 
kind and intensity of retinal i l lummatlon, 
illumination is removed, the threshold s m k s  to  the level of the dark-  
adapted eye; the change i s  not instantaneous. but takes an  appreciable 
amount of t ime.  Severa l  p a r a m e t e r s  affecting d a r k  adaptation a r e  
consldered, including ef fec ts  of luminance and duratlon of preadapting 
light, sensit ivlty and concentration of rhodopsln. and the s l z e  and 
location of the st imulus;  experimental  data a r e  cited. The wave- 
length of both the threshold light and the preadapting light is  con- 
s ldered ,  and d a r k  adaptation i n  lower an imals  i s  reviewed. 
adaptation and i ts  retinal basis a r e  summar lzed .  
65 r e f s .  
It is  shown that the threshold depends 
It i s  noted that once the 
Llght 
M. L. 
A66-13791 
BRIGHTNESS DISCRIMINATION AND BRIGHTNESS CONTRAST. 
J. L. Brown (Kansas State University of Agriculture and Applied 
Science.  Graduate School, Manhat,an, Kan. ) and C. G. Mueller 
(Columbia University,  Dept. of PsyLhology, New York, N. Y . ) .  
IN: VISION AND VISUAL PERCEPTION. 
Edited by C. H. Graham.  
New York, John'Wlley and Sons,  Inc . ,  1965, p. 208-250. 
Navy-supported r e s e a r c h ;  U . S .  Public Health Service Grant No, 
MB 02205-04. 
Review of experlmental  and theoretical  work concerning the 
brightness d lscr lmlna t lon  and brightness contrast  of the human and 
animal eyes .  
to  the dlscrlmlnation in the visual field of di f fe rences  based mainly 
134 r e f s .  
It 1s noted that while brlghtness dlscrimlnation r e f e r s  
34 
on brightness threshold changes in luminance, brightness contras 
r e f e r s  to a broader  c lass  of phenomena that may be considered to 
include brightness discrimination. However, the considered m a t e -  
r ia l  i s  res t r ic ted  to that dealing wlth suprathreshold luminance d l f -  
fe rences .  Tes t  f ield parameters  a r e  evaluated, including the d u r a -  
tion of exposure,  s ize  and shape of the tes t  f ield,  and the spatial  
interaction. 
and the duration of adaptation a r e  considered aaapting iieX p a ~ a ~ . , -  
e t e r s .  
including the applications of statist ical  and quanto-statist ical  theory. 
Contrast  and i t s  parameters  a r e  a l so  considered. 
The s ize  and shape of the adapting field, luminance, 
Theoretical  and photochemical formulations a r e  reviewed, 
M. L. 
AM-13792 
FLICKER AND INTERMITTENT STIMULATION. 
John Lott Brown (Kansas State University of Agriculture and 
Applied Science, Graduate School, Manhattan, Kan. ). 
IN: VISION AND VISUAL PERCEPTION. 
Edited by C. H. Graham. 
New York. John Wiley and Sons, Inc., i 965 ,  p. 251-320. 
Navy - suppor ted r e s e a r c h .  
concerning visual f l i cker  and the eye. One particular threshold 
is considered of special  importance:  the rate of in te rmi t ten te  of 
the st imulus that represents  the point of transit ion f rom the a p -  
pearance of fl icker to a steady light, called the cri t ical  f l icker f r e -  
quency (CFF)  o r  the fl icker fusion frequency ( F F F ) .  Data a r e  d is -  
cussed in which fl icker fusion has been studied with e lec t r ica l  a s  
well a s  photic st imulation and with e lec t r ica l ly  recorded responses  
a s  well a s  verbal responses .  
ments concerned with perceptual phenomena that occur  a t  f l icker 
frequencies well below the point of fusion is considered. 
theoretical  formulat ions proposed in explanation of the results dis - 
cussed a r e  compared.  M. L. 
408 r c f s .  
Comprehensive review of the experimental  and theoretical  data 
The relevance of a number of exper i -  
Some 
AM-13793 
VISUAL ACUITY. 
Lorr in  A. Riggs (Brown University, Walter S. Hunter Laboratory 
of Psychology, Providence,. R . I .  ) .  
IN: VISION AND VISUAL PERCEPTION. 
Edited by C. H. Graham. 
New York, John Wiley and Sons, Inc. ,  1965, p. 321-349. 146 re fs .  
Navy-supported r e s e a r c h .  
Review of visual acuity,  defined a s  the capacity of the human 
eye to discr iminate  the fine details of objects in the field of view. 
Visual acuity 1s specified in t e r m s  of the minimum dimension of 
some  cr i t ica l  aspec ts  of a tes t  object that a subject can cor rec t ly  
identify, such that good visual acuity implies that a subject can 
discriminate fine detail ,  
fea tures  can be seen. 
clinically measu r ing  it a r e  described. 
the fac tors  underlying acuity a r e  discussed a t  length, including r e c -  
ognition, resolution, pupil s ize ,  and retinal illuminance. Data 
concerning acuity a s  a function of pupil s ize ,  intensity of i l lumina- 
tin", and the relation between retinal illuminance and resolution a r e  
reviewed and d iscussed .  The importance given to the reiation b e -  
tween eye movement and acuity i s  emphasized,  a s  i t  i s  pointed out 
that the eye i s  never  motionless ,  even when fixing on an object. It 
i s  concluded that acuity is optimal only when tes t  objects a r e  seen  
within a distance of 5 m i n  of a r c  f r o m  the point of fixation, a d  that 
acuity is relatively poor f o r  a moving tes t  object even when the eyes  
appear  to be successfully pursuing i t .  
dependence of eye movements  and visual aculty is obviously depen- 
dent on a se rvomechan i sm of incomparable efficiency and precision 
among human perceptual  sys tems.  M. L. 
and poor acuity implres that only gross  
The specification of acuity and the means of 
The types of acuity task  and 
It i s  noted that the i n t e r -  
AM-13794 
AFTERIMAGES. 
John Lott Brown (Kansas  State University of Agriculture and Science, 
Graduate  School, Manhattan, Kan. 1. 
IN: VISION AND VISUAL PERCEPTION. 
Edited by C. H. Graham.  
New York, John Wiley and Sons, inc., 1965, p. 479-503. 
Navy-supported r e s e a r c h .  
120 r e f s .  
A66- 13796 
Review of the available data on a f te r images ,  defined as the 
visual effects that  a r i s e  when the eye is illuminated, but which do 
not terminate immediately on cessation of stimulation, persist ing,  
instead, f o r  a definite t ime interval.  It i s  noted that i t  i s  this p e r -  
sistence of vision that causes  a moving light source  to be seen  a s  a 
line of light o r  a flashing light source to be seen  a s  steady when the 
f lash  rate is sufficiently high. The evidences of past stimulation Of 
Z.c cy~c t5-t c - + n - ~ ~  for R relatively long time a r e  identified a s  
afterimages,  which appear  a s  a f o r m  of the original image ana go 
through a wide range of qualitative changes. 
of afterimages a r e  described, including those of color and motion, 
and the details  of the quantitative study of them a r e  reviewed. 
variables influencing the appearance of af ter images a r e  considered, 
including duration of the p r imary  stimulus,  and the luminance of 
the projection and adjacent fields,  a r e a  effects,  and adaptation of 
the eye. 
a r e  discussed, but i t  i s  concluded that no one interpretation i s  ade-  
quate. M. L. 
The charac te r i s t ics  
The 
Several  theoretical  interpretations of af ter image phenomena 
AM-13795 
VISUAL SPACE PERCEPTION. 
C. H. Graham (Columbia University, Dept. of Psychology, New 
York, N . Y .  ). 
IN: VISION AND VISUAL PERCEPTION. 
Edited by C. H. Graham. 
New York, John Wiley and Sons, l n c . ,  1965, p. 504-547. 
Navy- suppor ted r e s  e a rch .  
Comprehensive review of the data on the visual perception of 
space. 
space perception has  been formalized in  t e r m s  of so-called cues,  
and that, in tu rn ,  these cues have been divided into two types - 
monocular, on the basis of vision with a single eye, and binocular. 
in which the coordinated activity of both eyes i s  involved. 
monocular cues  a r e  discussed: relative s ize  of an object and retinal 
image s ize ;  interposition (overlapping of images a s  related to d is -  
tance);  l inear  and aer ia l  perspective; monocular movement parallax; 
light and shade; and accommodation. Convergence and stereoscopic 
vision a r e  the two binocular cues considered. Discriminations of 
s ize ,  shape, and distance a r e  compared. Monocular movement 
parallax is analyzed in detail a s  i t  applies to the situation in which 
a differential  angular velocity 1s developed when a human being 
fixates on a moving object, .or looks a t  a stationary object while 
moving, or  turns h i s  head while looking at  objects that do not move. 
M. L. 
126 re fs .  
It is noted that the specification of stimulus conditions for 
Seven 
AM-13796 
VISUAL FORM PERCEPTION. 
u. n. UIml.-... (Cn!umhis Ijniversity. Dept. of Psychology, New 
York. N .  Y .  ). 
IN: VISION AND VISUAL PERCEPTION. 
Edited by C H. Graham. 
New York. John Wiley and Sons, Inc . ,  1965, p. 548-574. 
Navy-supported r e s e a r c h .  
form.  
with the identification and specification of the conditions necessary  
for the naming, recognizing, denoting o r  discriminating of f o r m s  
o r  their  aspec ts .  
aspects of f o r m  can be shown to depend on specific aspects of physical 
variables. Contour a s  a 'p roper ty"  of an  object is considered, 
beginning with Mach's experiments .  The effects of distance,  contrast ,  
a rea ,  and luminance, and the temporal  fac tors  affecting figural  a f t e r -  
effects a r e  discussed, and an  account of the various theories that 
have been advanced is presented. Optical i l lusions,  including parallel  
lines that do not appear  to be parallel  when crossed  by radial  l ines 
(Hering's and Wundt's f igures) ,  a r e  examined, and i t  i s  concluded 
that no f i r m  theoretical  basis has been found for such phenomena. 
- I. ---l.-- 
98 re fs .  
Comprehensive review of the data on the visual perception of 
It is noted that the study of f o r m  perception i s  concerned 
It is noted that many - but not all - discriminable 
M. L. 
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A66-13797 
A 6 6 - 1 3 7 9 7  
PERCEPTION OF MOVEMENT. 
C. H. Graham (Columbia University, Dept. of Psychology, New 
York. N.Y.) .  
IN: VISION AND VISUAL PERCEPTION. 
Edited by C. H. Graham.  
New York, John Wiley and Sons, Inc. ,  1965, p. 575-588. 59 r e f s .  
Navy-supported r e s e a r c h .  
of both real  and apparent movement.  
quate theory of movement m u s t  include both types of movement 
perception, but that ,  so f a r ,  l i t t le m o r e  can be done than s y s t e m -  
atize and summarize experimental  resu l t s .  F o r  rea l  movement,  
the absolute,  differential, and displacement thresholds a r e  discussed. 
It is  noted that one chief difficulty in the experimental  situation i s  
that the subject may change the bas i s  of his discrimination in d i f -  
fe ren t  c i rcumstances ,  making difficult or imposslble the analysis of 
the cue variables.  
irreducible minimum in o r d e r  to  be able to  s ta te  the rule of d i s -  
crimination a s  unequivocally a s  possible i s  favored over a s ta t i s t ica l  
approach. 
including the important type of apparent movement observed when 
two adjacent lights a r e  successively turned on and off. 
and motion a r e  discussed, especially in connection with A m e s '  
trapezoid window. M. L. 
A66-13806 # 
SPACE TRAVEL AND EXPLORATION. VI - EXOBIOLOGY - MAN 
IN SPACE. 
H a r r i e  Massey (London, University,  University College, Dept. of 
Phys ics ,  London, England). 
Contemporary Phys ics ,  vol. 6, June ,  1965, p. 321-337. 
exploration. The possibil i t ies of the existence of life in nonter res -  
t r ia l  environments a r e  a s s e s s e d  on the basis of available knowledge. 
Various automatic techniques being developed f o r  biological appra i -  
s a l  of planetary environments a r e  described. 
zation of space vehicles to prevent contamination of nonter res t r ia l  
a tmospheres  is  discussed. 
with manned space flight a r e  considered, in par t icu lar ,  the special  
hazards artsing f r o m  meteor impact,  the presence  of biologically 
active radiations, and the absence of gravity.  
of manned orbital f l ights a l ready  c a r r t e d  out a r e  discussed, and Some 
of the results obtained a r e  summarized. 
landing and more  distant prospects of interplanetary journeys a r e  d ls -  
cussed. A. B. K 
Comprehensive review of the r e s e a r c h  to  date on the perception 
It i s  emphasized that a n  ade-  
The approach of restricting variables to the 
The extensive work on apparent movement i s  summar ized ,  
Depth cues 
Consideration of cer ta in  biological aspec ts  of space t rave l  and 
The problem of s te r i l i -  
Cer ta in  difficulties a r i s lng  in connection 
The technical aspec ts  
P lans  for  a fu ture  lunar 
A M - 1 3 8 9 7  
SPACE RADIATION AND ITS BIOLCGICAL IMPACT [ L A  
RADIACTIVIDAD ESPACIAL Y SU IMPACT@ BIOLOGIC@]. 
Ignacio Marco  Moll. 
Revista d e  Aeronahtica y Astroniutica.  vol. 25, Oct. 1965, 
p. 060-066. In Spanish. 
origin. describing the i r  biological effects and outlining methods of 
protecting astronauts f rom such radiations.  
and their  characterist ic 
briefly described. 
on cell  division, various organs ,  the  nervous system. and blood 
a r e  considered. 
genetic, due to the effects of radiatlon on the DNA macromolecule.  
The  chemical s t ruc ture  of DNA i s  described in some detail ,  and 
the mechanism by which radiation causes  changes in i t  1s discussed. 
It is considered that suitable shielding may adequately protect against  
cosmic rays .  F. R.  L. 
A M - 1  4002 
RHEOGRAPHIC REGIONAL METHOD FOR EVALUATION O F  
CEREBRAL AND OCULAR CIRCULATION IN CARDIAC AND 
CEREBROVASCULAR DISEASE. 
Stanley A. Ziemnowicz-Radvan (Georgetown University,  Medical Cen- 
t e r ,  Dept. of Neurology, Neurological Research  Laboratory.  Wash- 
ington. D. C. ), 
Genera l  review of space radiations of both so la r  and cosmic  
Types of radiations 
techniques of radioactive dosimetry a r e  
The shor t  and long-term effects of the radiations 
Long-range resu l t s  a r e  thought to be mainly 
~~ ~. 
Grant No. NsG-388. 
Discussion concerning regional rheoencephalography (REG), a 
method for  evaluating circulation in card iac  and cerebrovascular  
d i seases .  
t rac ings  of symmetr ica l  a r e a 8  of blood supply in the an ter ior  c e r e -  
b r a l  a r t e r i e s ,  in media l  c e r e b r a l  a r t e r i e s  (proximal and d i s t a l  
segments),  and in the left and right side of the ver tebra l -bas i la r  s y s -  
tem. The  technique is descr ibed  in de ta i l  and c a s e  abs t rac ts  a r e  
discussed. 
to ry  variations in both hemispheres  of the bra in  has  gained wider 
scope by the introduction of two new techniques: (1) regional 
rheoencephalography and (2) eye rheography. Hemispherical .  s tan-  
d a r d  rheographic recordings a r e  supplemented by regional studies 
which supply information on flow conditions simultaneously in sym-  
m e t r i c a l  a r e a s  of the an ter ior  c e r e b r a l  and media l  c e r e b r a l  a r -  
t e r i e s ,  in both s ides  of the ver tebra l -bas i la r  sys tem,  and in both 
o p h t h a h i c  a r te r ies .  
localized and l e s s  extensive c i rcu la tory  d is turbances  in the bra in  and 
eye. 
(e lec t rocard iogram) .  of c e r e b r a l  pulsations (rheoencephalogram). 
and of ocular pulsations ( r h e o o p h t h a h o g r a m )  a r e  valuable in the 
cor re la t ion  and evaluation of card iac  and vascular  fac tors  in c e r e -  
b r a l  c i rcu la tory  disturbances.  I t  i s  a l s o  noted that rheographic 
studies extend the diagnostic and prognostic possibil i t ies in card iac  
and cerebrovascular  d i s e a s e s ,  and in these two d i s e a s e s  combined. 
M. M. 
The  technique cons is t s  of simultaneous rheographic 
It i s  pointed out that the rheographic t rac ing  of c i rcu la-  
These  da ta  permi t  evaluation of the m o r e  
It i s  pointed out that simultaneous t rac ings  of card iac  action 
A M - 1  4063 
INTERNATIONAL SYMPOSIUM ON BASIC ENVIRONMENTAL 
PROBLEMS O F  MAN IN SPACE, E T ,  PARIS. FRANCE. OCTOBER 
29-NOVEMBER 2, 1962. PROCEEDINGS. 
Symposium sponsored by the International Astronautical  F e d e r a -  
tion, International Academy of Astronautics,  UNESCO, Intarna- 
tional Atomic Energy Agency, and the World Health Organization. 
Edited by Hilding Bjurs t  dt  (Karolinska Insti tutet ,  Stockholm, 
Sweden). 
New York, Springer-Verlag.  1965. 
$23.75. 
CONTENTS: 
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Roth. and G .  Stanley Woodson (Lovelace Foundation for Medical 
Education and Research ,  Albuquerque, N. Mex.), p.  35-64. 34 
re fs .  [See A66-14064 04-05] 
NEUROPHYSIOLOGICAL ASPECTS O F  MANNED EXTRA- 
TERRESTRIAL SPACE FLIGHT, W. K. Stewart  (Royal Air F o r c e .  
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PHYSICAL CONDITIONS O F  SPACEFLIGHT AND THEIR 
BIOLOGICAL CHARACTERISTICS [FIZICHESKIE USLOVIIA KOS- 
MICHESKOGO POLETA I IKH BIOLCGICHESKAIA KHARAKTE- 
RISTIKA]. 
SSSR. Moscow, USSR), p. 77-91. 35 re fs .  In Russian (English 
Translation p. 92-104). [See A66-14066 04-04] 
OF ABNORMAL ATMOSPHERE. 
University.  Belgrade, Yugoslavia). p.  105-131. 29 r e f s .  [See A66- 
14067 04-04] 
T .  p. 
K. L i m  and U .  C. Luft (Lovelace Foundation for Medical Educatlon 
and Research ,  Albuquerque, N.Mex.), p. 132-145. 12 re fs .  [See 
A66-14068 04 - 041 
THE FUTURE O F  ENVIRONMENTAL BIOLOGY AND THE CON- 
TRIBUTION O F  SPACE RESEARCH. 0. E .  Reynolds (NASA, 
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Farnborough, Hants.. England), p. 153-159. [See A66-14070 04-05] 
N. M. Sisakian (Akademiia Nauk SSSR. Moscow, 
In Russian (Engllsh Translation p .  22-34).  
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Stanley Woodson (Lovelace Foundation fo r  Medical Education and 
of adrenaline in healthy subjects  causes  discomfort  and tenseness  in 
the majority of ca ses .  
lme during the performance of cer ta in  t a sks ,  while a tendency'in the 
opposite direction i s  noted in other  t e s t s .  
stress-inducing s i tuat ions tends to  dec rease  the adrenaline excretion. 
Attempts to  co r re l a t e  the catecholamine excret ion pat tern and person-  
ality t r a i t s  s e e m  t o  indicate that  such s tudies  may be of value fo r  the 
character izat ion of individuality types and a s  a means of predicting 
their react ion pat tern t o  s t r e s s .  
by the coiachok--ine excret ion t e s t s  may  a l so  provide some informa- 
tion on mental  o r  bodily a l terat ions which may  affect performance.  (Author) 
Prof ic iency s e e m s  to  be increased by ad rena -  
Habituation to  cer ta in  
Quantitative evaluation of s t r e s s  
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Edited by Hilding Bjurstedt .  
New York, Springer-Verlag,  1965, p. 65-75; Discussion, p. 75, 76. 
Fonnula.tiOn Of teeohnique. for orbi ta l  l abo ra to r i e s  to.aid i n  
the fur ther  investigation of the abnormali t ies  which m a n  may evince 
in spaceflight ove r  the next 10 t o  20 y r .  I t  is shown that  neuro-  
physiology can make definite contributions in specific a r e a s  such  
as the modification of motor  r e sponses  by senso ry  inputs f rom 
angular acceleration. and the study of environmental var ia t ions 
which affect co r t i ca l  r e sponses  such a. sccelerationm, vibration, 
and radiation. R.A.F. 
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35 refs.  In Russian (English Translation p. 92-104). 
been studied by d i rec t  methods, using geophysical rockets and 
ar t i f ic ia l  e a r t h  satell i tes.  
tained on the physlcal state of the gaseous environment,  t empera-  
tu re  conditions, some information on meteor i te  mater ia l ,  cosmic 
radiation and other types of radiation; data were  a l s o  obtained on 
flight conditions aboard rocket vehicles.  Biological investigation 
of outer space must be based on the fullest  and most detailed ftudy 
of all  fac tors  which may have a detrimental  e f fec t  on the living 
organism. In the exploration of space,  the influence of a whole 
complex of flight fac tors  has  to be taken into account. Roughly 
speaking, these factors may be divided into three groups: 
group includes the extremely low barometr ic  p r e s s u r e .  the change 
in gaseous composition in the absence of molecular oxygen, ionizing 
radiations (cosmic, ultraviolet and corpuscular radiation),  unfa- 
vorable temperature conditions, p resence  of meteor ic  mater ia l ,  
and so on. The second group of fac tors  relating to rocket flight 
include: noise,  vibration, acceleration and weightlessness.  The 
th i rd  consists of fac tors  governing living conditions in the space 
capsule (art if icial  atmosphere,  res t r ic ted  movement,  feeding prob- 
l e m s ,  e t c . ) .  
p resent  t ime to  the study of fac tors  the action of which i s  prolonged 
and continuous. 
radiation. 
is complicated by the practical  lmposslbil i ty of reproducing them 
under laboratory condltlons. This makes  it a l l  the m o r e  essent ia l  
to devote g r e a t  attention to  r e s e a r c h  with anlmals on experimental  
flights, which should take the f o r m  of blologlcal reconnaissance of 
outer space. 
biology and medicine have to  solve requi re  the united efforts of 
scientists f rom many countries for the joint use of space for peace- 
ful purposes only. 
of the main factors a s  evidenced by their  biological effects.  
Since the late forties,  flight condltions in outer space have 
During this t ime data have been ob- 
the f i r s t  
Particularly ser ious  attention should be paid a t  the 
F i r s t  among these a r e  weightlessness and cosmic 
Investigation of the e f fec t  of these factors on the organism 
The complexity and scope of the problem that space 
The  paper outlines the genera l  charac te r i s t ics  
(Author) 
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The following types of relationshlp between the e f fec ts  of cold 
(external and internal) and different forms  of anoxia will  be d ls -  
cusscd on the- basis of data f r o m  animal exper iments ,  especially f r o m  
the point of view of tolerance l imits and with some reference  t o  the 
underlying mechanisms. Resistance to  ex terna l  (environmental)  
cold i s  impai red  by hypoxia (and hypercapnia) whlch i n t e r f e r e s  with 
thermoregulation and renders  difficult the maintenance of thermal  
homeostasis.  The c r i t i ca l  tension of oxygen (below which oxygen 
consumption s ta r t s  to  d e c r e a s e )  can be taken a s  a measure  of the 
res i s tance  of the body thermosta t  t o  the hypoxic load. It 1s shown 
that this parameter i s  not necessar i ly  related.  a s  often assumed,  
to the overall  rate of 0 2  consumption (thermogenesis),  but only to 
complementary heat production, i . e . ,  that facultative p a r t  of total  
thermogenesis which IS under the control of thermoregula tory  
cent res .  
cold environment which by itself can be to le ra ted  without change of 
body tempera ture .  
atmosphere,  which a t  higher environmental  t empera tures  can be 
INTERNATIONAL SYMPOSIUM ON BASIC ENVIRONMENTAL 
Hypoxia may act a s  a hypothermia-inducing agent in a 
On the o ther  hand, even such changes of ambient 
compensated by physiological regulatory mechanisms,  m a y  induce 
in the cold ser ious  disturbances of thermal  homeostasis.  F r o m  the 
point of view of homeostatic res i s tance ,  therefore,  a mutual poten- 
tiation of the e f fec ts  of cold and anoxia may be described. F r o m  
the survival point of view, however, internal cold (hypothermia), 
induced by anoxia in a cold environment,  may have a protective 
value. the fall  of body tempera ture  renders  the homeotherm capable 
Of surviving under anoxic conditions which would be lethal a t  normal  
body tempera ture .  In other .words, failure of the body thermosta t  
to  r e s i s t  anoxia may be of survival value under severe  anoxic condi- 
t ions.  
between cr i t ica l  and lethal oxygen tensions in different thermal  
envi ronments ;  and conditions are descr ibed  under which a decreased  
res i s tance  to  anoxia, a s  f a r  a s  main-enance of thermal  homeos tas i s  
i s  concerned, causes  an increased  tolerance to  anoxia evaluated by 
survival c r i te r ia .  The relationship between body tempera ture  and 
tolerance t o  hypoxia will be analyzed with special  emphasis on the 
relative Independence of the protective e f fec ts  of hypothermla f r o m  
i t s  effects on the ra te  of oxygen uptake. 
protect  against  anoxia, Internal cold (hypothermla),  below a given 
level of body tempera ture ,  causes  anoxia a t  the t issue level in splte 
of a normal  o r  even increased oxygen tension in the ambient a i r .  
In the ex t reme,  hypothermia through its  basic inhibitory effect  on 
life processes ,  causes  the cessation of oxygen supply and t ranspor t  
( resp i ra tory  and c i rcu la tory  a r r e s t ) .  At the same t ime,  however, 
through i t s  protectlve effect, i t  renders  the organism capable of 
tolerating relatively long periods of such "suspended animation" 
(or  "clinical death"). 
animation will be defmed and cor re la ted  with data on brain metabo- 
l i s m .  (Author) 
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optimal thermal  conditions for  the vital functions in the homolo- 
thermlc  organism provide functional integrlty over  a l imited range 
of variation in the tempera ture  of the environment.  These adapta- 
t ions to thermal  s t r e s s  a r e  mediated by humoral and neura l  path- 
ways which a r e  known to be susceptible to oxygen deprivation. 
Moreover,  cer ta in  physiological responses  ellcited by heat or 
cold may be in conflict with o thers  engaged to  counteract hypoxia 
and vice v e r s a .  
w a r m  (40.5OC RH 80%) and neutral  (27OC RH 30%) environmental  
conditions f o r  two hours  while breathlng gas mlxtures  simulating 
an altitude of 6000 m (inspired Po2: 65 m m  Hg and for a control 
period of the same duration breathing a i r .  
was  observed in the course  of skm tempera ture  between the hypoxlc 
and eupoxic tes t s .  Core  tempera tures  were  maintained constant In 
the presence  of vigorous shivermg whereby metabollc ra te  was in-  
c r e a s e d  2 t o  3 fold. In the w a r m  environment,  the c o r e  t e m p e r a -  
t u r e s  ( rec ta l  and g a s t r i c )  were  conslstently higher with oxygen lack 
than in the cont ro ls ,  but the ra te  of increase  in tempera ture  was 
the s a m e .  
39OC. The ef fec ts  of combined thermal  and hypoxlc s t r e s s  on c a r -  
diovascular and r e s p i r a t o r y  activity appeared to  be additive. Sub- 
sequently. s i m i l a r  exper iments  w e r e  per formed on llghtly anesthe- 
t ized dogs where  hypoxia of a m o r e  severe  degree  (inspired Poz : 
52, 41 and 29 m m  Hg) was  employed. 
invariably inhibited o r  en t i re ly  suppressed  shivering and in the cold 
they suffered a m o r e  rapid fa l l  of mean body tempera ture  under 
hypoxia than on a i r .  
s u r e  of C 0 2  was maintained by par t ia l  rebreathlng suggest that 
hypocapnia may contribute to  the suppression of shlvering in the 
cold. 
of panting under hypoxia, giving r i s e  to ex t reme hyperpnea with 
hypocapnia. The an imals  w e r e  sacr i f iced  in hypoxla by p r o g r e s -  
sive rebreathing to  de te rmine  the c r l t i ca l  oxygen tenslon. Under 
heat s t r e s s  the an imals  succumbed at slgniflcantly higher oxygen 
tensions than in the cold o r  neutral  envlronment.  
to  the compound s t r e s s  of heat,  hypoxla and hypocapnla. 
This i s  i l lus t ra ted  by quantitative da ta  on the relationship 
Finally,  although it  can 
Time and tempera ture  l imlts of suspended 
INTERNATIONAL SYMPOSIUM ON BASIC ENVIRONMENTAL 
The complex regulatory mechanisms involved in maintaining 
Human subjects werP exposed to cold (4OC RH 30%), 
In  the cold, no d l f fe rence  
At the end of the t e s t s  rec ta l  t empera ture  was an  average  
In these an lmals  hypoxla 
Experiments in which a normal  par t la l  p r e s -  
During the exposure  to  heat there was a marked  facilltation 
This may be due 
(Author) 
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such a s  gravitational and magnetic fields and diurnal and other 
periodic influences. 
mental  conditions in the evolution, physiology and behavior of ear th  
organisms can be evaluated by a p rogram of research .  
the prospec ts  for such a p rogram a r e  discussed.  M.F.  
II'i iE.AiG.TiO:;AL TYL!P%ITT!? ON BASIC ENVIRONMENTAL 
(Academy of Sciences,  Moscow, U S 3 ) l  p. 152; Author 's  
Study of living organisms removed f rom t e r r e s t r i a l  influences. 
F o r  the f i r s t  t ime,  the rol. of these environ- 
Some of 
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astronaut when he i s  outside his vehicle and therefore  disconnected 
f rom the relatively bulky machinery which normally attends to his 
thermal  needs.  
t ransported f rom the skin surface to  some device which will absorb 
i t .  
sur face  and one in the thermal  pack, and the t ranspor t  of heat f r o m  
skin to absorbent  must  be effected optimally in t e r m s  of the weight 
and bulk of apparatus  necessary .  The proper t ies  of an existing a i r  
ventilated clothing sys t em have been investigated using a heated 
dummy whose regional "tissue conductance" has been matched to 
that of a thermallysomfortable  human subject. 
the complex distributions of a i r  flow and skin temperature  were  
ignored, the resu l t s  could be expressed in t e r m s  of the per for -  
mance charac te r i s t ics  of a s imple heat exchanger having i t s  plate 
sur face  tempera ture  equal to the mean skin tempera ture .  The 
relation between m a s s  flow and heat exchange coefficient at  the 
skin sur face  was such a s  to suggest that suitable charac te r i s t ics  
could be obtained by introducing a i r  at the four extremities and 
.removing i t  at  the waist .  
suits was found to be many t imes the theoretical  minimum, and 
considerable  improvement in this respect appeared possible. 
INTERNATIONAL SYMPOSIUM ON BASIC ENVIRONMENTAL 
The problem of tempera ture  regulation i s  mos t  acute for the 
It  i s  necessary  to a r range  that metabolic heat i s  
Two heat exchangers  a r e  therefore required,  one a t  the skin 
It was found that i f  
The power required to  ventilate existing 
(Author) 
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which were  ma& jointly with Haber twelve y e a r s  ago a r e  r e n e w e d  
in the light of today's experience and recent advances in basic 
r e s e a r c h .  
produceovert  s h o r t - t e r m  die  
tion, questions pertaining to the possible incidence of motion sick- 
n e s s  and to chronic  e f f e c t s  on the circulation a r e  st i l l  open for d i s -  
cussion. An outline of recent  work on the circulatory bas is  of fluid 
volume control through intravascular receptors  is presented. 
O r l g m d l y  i t  was established that the state of filling of the intra- 
thoracic vascular  organs  h a s  a profound reflex effect On the diuretic 
response of the kidney mediated through changes of renal hemody- 
namics ,  ADH and corticoids.  More recent  work indicates that by 
comparison of a f fe ren t  impulses  f r o m  many sites of the body with 
Some predictions on the hazards  of the weightless conditions 
While it is now obvious that weight lessness  does not 
rbances of the circulation o r  r e s p i r a -  
efferent orders  to the hear t  and circulation the CNS per forms an 
evaluation of the "competence" of the hear t  to deal with the load 
imposed on the circulation during a day. Loss  of "competence" 
i s  accompanied by fluid retention. gain by d iures i s .  The applica- 
tion of this principle to the state of weight lessness  a s  far a s  i t  
could be producea In immeraiuLl =xp~:<r.=z!s p e r m i t s  the explana- 
tion of observed changes in fluid and mineral  metabol ism which can 
in turn be related to cur ren t  concepts of blood volume control. 
(Author) 
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Gravity i s  only one possibility among o thers  to build up a 
counterforce f o r  the development of muscular  tension and f o r  the 
performance of muscular  work.  
developed under weightless conditions between fured points inside 
or outside the body. Work can be done a s  well against one fixed 
and one e las t ic  point o r  against friction. 
room will allow the arrangement  of a sufficient training system. 
It has been shown recently that one daily maximum contraction of 
5 sec is enough to keep a muscle  strong and enduring enough for 
static work. In o r d e r  to maintain a high capability for dynamic 
work, muscles  have to work daily for about 112 hour a s  hard  a s  
possible. T o  keep the hear t  fit and the hemoglobin content of the 
blood high f o r  shor t  ex t reme s t r e s s  situations. i t  i s  sufficient to 
ra i se  the pulse ra te  once a day up to 100-200 bea ts lmin  for about 
30 sec by exhausting work. This is usually achieved by standing- 
running under  the influence of gravity. Under weightless conditions 
cranking seems  to be the best  solution for  physiological and technical 
reasons. (Author) 
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Thus even the smal les t  
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of physiological effects of weightlessness in laboratory conditions 
the immers ion  method s e e m s  to be moat  advantageous. Although 
no true s ta te  of weight lessness  i s  attained, nevertheless long-term 
observations in subgravity a r e  made possible in this way. Certain 
human experiments  indicate that in such conditions slight d i s tur -  
bances in ECG and blood p r e s s u r e  may become manifest .  These 
results were  not confirmed by other authors. The a im of the present  
work was  to  investigate the effect of long-term weightlessness s imu-  
lated by immers ion  on EGG and blood p r e s s u r e  in rabbits. The 
animals were  under urethane narcos is  to eliminate the influence of 
the cent ra l  nervous system. The experimental  animals  were  sub-  
merged i n  1% solution of NaCl at tempera tures  ranging f r o m  34 
to 35OC. Respirat ion w a s  made possible by t r a c h e a o m y  tub con- 
nected with resp i ra tory  valve. 
a r te ry  was reg is te red  kymographically using a mercu ry  manometer .  
ECG e lec t rodes  were  introduced under the skin of the fore  and hind 
extremities.  
of e lec t rodes  with the immers ion  nuid.  
ranged f r o m  12 to  2 1  hours .  
e lectrocardiograms.  
Among the numerous methods proposed for the investigation 
Blood p r e s s u r e  f rom the carotid 
All incisions were  sutured carefully to avoid contact 
N o  apparent  changes were  Been in the 
The immers ion  per iod 
The heart ra te  reg is te red  hourly was about 
39 
A66- 14074 
230 p e r  minute and did not change during the whole observation 
period. No significant changes in ECG were observed.  The conduc- 
tion t imes  remained in the normal  range for rabbits.  In some 
instances a slight depression of QRS complexes was noted. Some- 
t imes  QRS complexes were  elevated even in final stages of the 
experiments .  The a r t e r i a l  blood p r e s s u r e  remained during the 
whole experiment near ly  at  a constant level showing only slight 
deviations. 
simulated by the immersion method does not induce any significant 
circulatory disturbances and i s  fa i r ly  well tolerated by rabbits.  
Supplementary experiments  now upder way using further physiological 
tes t s  s e e m  to confirm the foregoing conclusions. 
The above resu l t s  indicate that 24 hours  weight lessness  
(Author) 
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Possible s t r e s s e s  in spaceflight include a broad mechanlcal 
spec t rum.  
and prolonged linear accelerations though it  i s  recognized that vibra- 
tions and rotations could become important.  
exposed to  the prolonged acceleration of spaceflight i t  was realized 
that his body orientation in the force field was of grea t  importance 
i f  he was to maintain his capacity for observing and ability to 
pe r fo rm tasks .  By arranging for these forces  to be applied a c r o s s  
his body (transversely),  instead of along the length of his body. 
circulatory difficulties can be reduced and his tolerance increased. 
However, at  the higher accelerations tolerable in the t ransverse  
position other difficulties appear  most by involving respiration. 
Not only i s  i t  more difficult  to inspire a i r ,  but, because of a d i s -  
placement of the blood perfusing the lungs, there  i s  imperfect  
exchange between pulmonary a i r  and blood. This  physiological 
pulmonary shunt result8 in a reduction in t h t  oxygen content of 
a r t e r i a l  blood. Fur thermore ,  the inertial  forces  due to acce lera-  
tion may cause congestion of some portions of the lungs with over -  
dilation of other portions with danger of atelectasis and mediastinal 
emphysema.  
tion, the breathing of high oxygen p r e s s u r e s  nor immers ion  in water  
can completely protect against these changes. 
knowledge of the tolerance of man to abrupt transient accelerations 
i s  reviewed with some discussion of the difficulties of investigation 
in this f ield.  Though the orbital  flights made to date have tended 
to r e a s s u r e  us that man can tolerate the dynamic environment of 
spaceflight, there a r e  possible deviations f rom norma l  flight plans 
which could involve dangerous forces .  
INTERNATlONAL SYMPOSIUM ON BASIC ENVIRONMENTAL 
In this paper most  of the emphasis  i s  placed on transient 
In preparing man to be 
It is pointed out that neither positive p r e s s u r e  resp i ra -  
The s ta tus  of our 
Some of these a r e  described. 
(Author) 
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ments  and measurements  made on man during t r a n s v e r s e  acce lera-  
tion (tGx).  
accepted da ta  and theories relative to the mechanics  of breathing. 
Clinical exploration of the resp i ra tory  function allows us to group 
all the resu l t s ,  apart f rom the a r t e r i a l  desaturation, in a res t r ic t ive  
resp i ra tory  syndrome, based on a reduction of the vital capacity, 
with the maintenance of the MEVSIVS (maximum expi ra tory  volume 
per secondlvital  capacity) ra t io  and a decrease  in the maximum 
breathing capacity per minute (MBC). However, a thorough analy- 
In French (Discussion m English). 
The purpose of the paper  i s  to attempt to s u m  up the exper i -  
The results a r e  discussed in the light of the most  widely 
sis will have to be made of the physiological mechanics  of this 
syndrome. 
thoracic p r e s s u r e s  (oesophageal p r e s s u r e s )  makes such analysis 
a tr icky problem. 
that i t  i s  definitely a res t r ic t ive  syndrome that develops in such 
circumstances and not an obstructive syndrome.  
cause no change - e i ther  in the dynamic work of breathing during 
a r t i f ic ia l  respiration ( less  than o r  equal to 4G) - o r  in a i r  way 
res i s tance  measu red  by the mter rupter  method ( less  than o r  equal 
to 7G). However, these a r e  overall  resu l t s  and do not allow u s  to 
dissociate the regional d i f fe rences  (posterior a te lec tas i s )  revealed 
by radiography. 
acceleration and negative p r e s s u r e  breathing one can then make use 
of theoretical  d iagrams.  
the mechanisms,  but mainly serve  to  emphasize the inadequacy of 
the data so fa r  collected. In par t icu lar ,  anomalies which a r e  difficult 
to  explain a r e  to  be observedon these d iagrams in the curves  f o r  
total resp i ra tory  compliance, measu red  by the relaxation method. 
Finally, attention i s  drawn to the lack of information on the behavior 
of the thoracoabdominal resp i ra tory  motor  system. 
The difficulty of making an accurate es t imate  of in t ra -  
Failing this,  other methods enable us to  confirm 
F o r c e s  of iner t ia  
Assuming a similari ty of effects between t r a n s v e r s e  
These a r e  of ass i s tance  in understanding 
(Author) 
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A large number of biological experiments  has been c a r r i e d  out 
in the Soviet Union to determine the effects of spaceflight fac tors  
on living organisms and to devise the sys tems required to  preserve  
vital activity intact during rocket flight. The paper  presents  the 
resu l t s  of biological experiments  conducted with the second, third,  
fourth and fifth Sputniks, and the scientific investigations made 
during the manned flights of the Vostok spaceships .  The nonpatho- 
logical charac te r  of the physiological reactions to s t r e s s  fac tors  
during flight i s  s t r e s s e d .  
tion in the health of any of the cosmonauts  o r  the experimental  ani-  
mals  was observed. At the s a m e  time, cer ta in  peculiari t ies which 
appeared during analysis of the physiological reactions and of a 
whole range of biological data,  require fur ther  investigation. 
most  important  l ines f o r  future r e s e a r c h  a r e :  to study the influence 
of prolonged weight lessness ,  the biological e f fec ts  of cosrnlc rad ia-  
tion, the e f fec ts  of G - s t r e s s  after a per iod of weight lessness  and, 
of course ,  to analyze the influence on the organism of the entire 
complex of spaceflight fac tors ,  including the emotlonal state.  
experience gained allows us to make a broader  approach to the 
problem of man's  medical protection during spaceflight, and to 
indicate more  adequate ways and means of guaranteeing his safety.  
During the postflight period, no de te r lora-  
The 
The 
(Author) 
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under laboratory conditions with models reproducing the different 
components of cosmic  radiation, and under flight conditions on 
var ious types of c r a f t  (high-altitude balloons, rockets,  satell i tes 
and spacecraf t ) .  
biological subjects,  using d i f fe ren t  r e s e a r c h  methods. Analysis 
of the m a t e r i a l  showed that flight of shor t  duration on orbits below 
the radiation belts,  in the absence of intense solar activity, p resent  
The biological e f fec ts  of cosmic  radiation were  studied both 
Experiments  were  conducted on a variety of 
40 
A66- 14080 
no radiation hazard.  
and American cosmonauts. F o r  long flights on orb i t s  passing 
through the radiation belts near  the earth,  particularly during 
outbursts of so lar  activity generating protons, cosmic radiation 
will be one of the major  obstacles to man's  conquest of space.  
this connect im the mos t  urgent  problems a r e  d m  :v&w,a: 
termine the relative biological efficiency, and to  study the biophysi- 
ca l  charac te r i s t ics ,  of the action of the different components of 
cosmic radiation; to determine the specific role of cosmic radiation 
in the biological effects of the complex of space flight fac tors ;  to 
work out principles and methods for the physical and pharmaco-  
chemical  protection of man and the whole biocomplex; to  explore 
the genetic dangers  of spaceflight; to study the biological effects 
of the ionizing radiation due to the operation of atomic power 
units, against the background of the effects of the var ious space 
flight factors;  to  devise methods of physical and biological dosim- 
e t ry ;  to establish basic principles for forecasting radiation under 
the ac:ual conditions of spiceflight (forecasting so lar  f la res ,  mea -  
suring levels of cosmic radiation in the upper layers  of the atmo- 
sphere,  etc.). The c r i te r ion  for  radiation safety can be expressed 
a s  a permiss ib le  radiation dose,  established in the light of the fact 
that cosmic radiation occurs  in a complex, o r  against a background, 
of other flight factors,  which probably a l te r  the effectiveness of 
ionizing radiation. If nuclear  power sources  a r e  used, the total 
permissible  dose will consist  of the dose produced by the action 
Of cosmic radiation and the dose re leased  by the nuclear  reac tor .  
I t  i s  assumed that for a spaceflight lasting f o r  a per iod of several  
days up to a year ,  the maximum permiss ib le  dose ra te  can be set  
at 25 r e m ,  and for a flight of severa l  years  at  50 r e m  per  year .  
In working out the actual measu res  for pharmacological and biologi- 
cal  protection a considerably grea te r  maximum permissible  dose 
may, of course ,  be taken. (Author ) 
This  was confirmed by the flights of Soviet 
In 
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The wide range of possible radiation exposure of man in space 
i s  noted, and the biological e f fec ts  of radiation exposure in general  
a r e  summarized.  It appears  that among the ear ly  e f fec ts ,  the 
prodromal  symptoms such a s  nausea and vomiting may be the l imit-  
ing fac tors  for an astronaut.  The concept of recovery f r o m  radia-  
tion injury is d iscussed  and i t  is concluded that there i s  no simple 
correlation between degree  of recovery f rom e a r l y  effects and the 
r i sk  of delayed ef fec ts .  
e f fec ts  is available only for  g r o s s  injury.  The concept of relative 
biological effectiveness (Zag; 
i s  discussed.  
probably a s sumes  a constant value for any one effect at  l& doses  
o r  dose ra tes .  The best  estimate of the values for man a r e  those 
given by the Intenutioprl Commission an Badiological Protection 
f o r  use in the range of permiss ib le  exposures .  
high energy protons a r e  given. 
par t ic les  in space i s  noted and i t  is concluded that they a r e  unlikely 
to be a limiting hazard.  
viewed. 
demirable. Trea tmen t  of radiation injury is summarized.  I t  is 
concluded that both on general  grounds and avoidance of e a r l y  
adverse  reactions in  flight, the permiss ib le  and emergency exposure 
leve ls  suggested by the International Commission on Radiological 
Pro tec t ion  for  occupationally exposed persons  offer a reasonable 
guide for planning exposure  t o  man  in space. 
Detailed data for recovery f r o m  e a r l y  
&%rsc: ~ Y F P S  nf ionizing particle 
Although RBE var ies  with dose and dose ra te ,  i t  
Data relevant to 
The special  problem of very heavy 
The delayed ef fec ts  of radiation a r e  r e -  
Chemical  preprotection of an astronaut appears  to  be un- 
(Author) 
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man  is not altogether new. 
being, solved in  connection with housing and industrial  p romises ,  
means of t ranspor t ,  defensive installations,  the cabms of balloons 
and aeroplanes, submarines ,  and so on. As far a s  space capsules  
a r e  concerned, the problem of creating a tolerable environment 
has  its own specific fea tures  which a r e  determined by the conditions 
peculiar to spaceflight. The following a r e  of grea t  importance: 
The fact that there  a r e  no mater ia l s  o r  substances in the ex terna l  
surroundings which could be used to f o r m  an ar t i f ic ia l  environment 
in  the space capsuie; man!s continuous cccEpation of the capsule ' s  
art if icial  environment f o r  a lengthy period; the s t r i c t  limitations on 
power supplies,  weight and dimensions of the cabin and all  i t s  p a r t s ;  
the practical  impossibil i ty of securing complete protection f rom 
certain cosmic  flight fac to ts  (pr imary  cosmic radiation, etc.  ). 
The conditions peculiar to  space t rave l  impose a certain degree  of 
compromise between the need to c rea te  a comfortable  environment 
f o r  members  of the c rew and the technical possibil i t ies of achieving 
it. At the present  stage of astronautical  development, i t  i s  hardly 
appropriate to draw up s t r i c t  l imits for  permissible  variations in 
the parameters  of the a r t i f ic ia l  environment, irrespective of the 
kind of spaceship that has  been evolved. The need i s  beginning to 
be felt to es tab l i sh  positive standards,  closely coordinated with 
the preparation of measures  to  increase man's  resistance to the 
effects of cer ta in  flight fac tors ,  and with the selection and training 
of cosmonauts. However, cer ta in  principles of standardization, 
even though framed in the mos t  general  t e r m s ,  should be laid down 
immediately. The efficiency of the sys tems used to regenerate  and 
condition suppliesof a i r ,  food and water  
maintaining optimum conditions in the a r t i f ic ia l  environment of 
the space capsule.  The paper  describes in broad outline theoretical-  
ly feasible sys tems for preserving human life,  on the basis of physi- 
cal ,  chemical  and biological processes ,  and makes a comparat ive 
appraisal of them. (Author) 
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The problem of creating an art if icial  environment suitable f o r  
This  problem has  been, and i s  now 
is  the decisive factor in 
nautique, Prague ,  Czechoslovakia). 
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of certain s t r a i n  fac tors  on the human organism.  
may be regarded  a s  s t r e s s e s .  
term " s t r e s s "  does not mean that we agree with all of Se lye ' s  
conclusions and opinions. 
to  cover s t r a i n  in  general  and doss  not imply the highly specific 
types of s t r a i n  by which Selye qualifies the t e r m  in his works.  Our 
study covered the following influences: (1) a 100-km m a r c h  lasting 
three days (100 subjects);  (2) sleep deprivation for 48 to 105 hours  
(7 subjects);  (3) a shor t  per iod of sleep deprivation (up to 48 hours )  
under s t rong  emotional  s t r a i n  (10 subjects);  (4) a 5-day starvation 
(8 subjects);  (5) Oxygen starvation induced by simulating an d t i N d c  
of 5000 to  8000 m e t e r s  (700 eubjects). 
concerned with the changes occurring in the higher functions of the 
central nervous system. Here  a r e  some of the main conclusions 
reached: (a) the changes caused by the s t ra ins  in question are 
generally specific in charac te r ,  (b) reactions vary considerably 
from individual to  individual. the difference in many cases  being 
greater than between the same individual's reactions to  var ious 
s t r e s s e s ;  ( c )  the changes provoked by s t ra in  of longer duration do 
not follow a s imple l inear course;  the intensity of changes i s  rhythmic 
and the fluctuations appear  to  be influenced by an as yet unidentified 
rhythm; (d) all changes occurring in higher nervous activity under 
Ir: recent  years  we have studied some aspects of the influences 
All these i rL iorS  
However, the fact that we use the 
The t e r m  " s t r e s s "  i s  therefore  used 
The paper  is a lmost  en t i re ly  
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s t r e s s  a r e  identical in f o r m  with those observed in neuro t ics ,  (e )  
the m o s t  typical feature 1s a disturbance in internal inhibition (as 
reported by Pavlov); ( f )  there 1s no simple correlatlon between bio- 
chemical reactions and reactions in higher nervous activity. in many 
c a s e s  the relationship between the biochemical situation and the 
higher nervous activlty reaction does not tally with clmical expe- 
r ience ;  (g)  exposure to prolonged s t ra in  lowers res i s tance  to  a 
superimposed s t ra in  of shor t  duralion. However, th i s  circumstance 
is not a precise reflection of the state of the adaptational r e s e r v e s .  
(Author) 
A66-14081  
EVALUATION OF STRESS BY QUANTITATIVE HORMONE STUDIES. 
U.  S .  V .  Euler (Karolinska Institutet, Dept.  of Physiology, 
Stockholm, Sweden). 
IN; 
PROBLEMS OF MAN IN SPACE, lST, PARIS, FRANCE, OCTOBER 
29-NOVEMBER 2, 1962, PROCEEDINGS. [A66-14063 04i04I 
Edited by Hilding Bjurstedt.  
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Research  supported by the Swedish State Research  Committee 
on Aviation and Naval Medicine, and USAF. 
tion between the degree of s t r e s s  in a subject and the excretion of 
f r e e  adrenaline and noradrenaline in urine.  
tion IS preferably expressed  as  nglmin ,  to  allow comparison between 
excretion at rest  and during stimuli  of various lengths. Noradrena- 
line excretion 1s mainly cor re la ted  to  the  degree  of activation of the 
vasomotor system and IS increased  in e r e c t  position, during ex- 
posure to  other gravitational forces ,  during m u s c u h r  work, and 
under cer ta in  conditions of s t r e s s  associated with aggress iveness  
and anger.  
tions of mental  s t r e s s .  e .g . ,  during performance of cer ta in  tasks ,  
examinations,  excitation by external st imuli ,  fear ,  pain, o r  other 
disagreeable conditions, and anticipation of such s ta tes ,  particular:  
ly when involving competition or  possible dangers.  Increased  ca te -  
cholamine excretion has been observed during a i rc raf t  t ranspor ta -  
tion, advanced flying including supersonic flights, manned suborbital  
flights, parachute jumping, and runs in  the human centrifuge. 
of adrenaline in healthy subjects causes  d iscomfor t  and tenseness  in 
the major i ty  of cases.  
line during the performance of cer ta in  tasks ,  while a tendency'in the 
opposite direction IS noted in other tes t s .  
stress-inducing situations tends to  decrease  the adrenaline excretion. 
Attempts to  correlate the catacholamine excretion pattern and person-  
ali ty t r a i t s  seem to indicate that such studies may be of value for the 
characterization of individuality types and a s  a means  of predicting 
their  reaction pattern to s t r e s s .  
by the catecholamine excretion t e s t s  may a l so  provide some informa-  
tion on mental  or bodily alterations which may affect performance. 
INTERNATIONAL SYMPOSIUM ON BASIC ENVIRONMENTAL 
Data in the l i t e ra ture  and own investigations indicate a c o r r e l a -  
Catecholamine e x c r e -  
Adrenaline excretion 1s increased in a variety of condi- 
lnfusion 
Proficiency s e e m s  to  be increased  by adrena-  
Habituation to  cer ta in  
Quantitative evaluation of s t r e s s  
(Author) 
A M -  1 4 0 8 2  
PREDICTING THE SUSCEPTIBILITY TO VESTIBULAR SICKNESS 
UNDER CONDITIONS OF WEIGHTLESSNESS. 
Ashton Graybiel  ( U . S .  Naval School of Aviation Medicine. Pensacola,  
Fla.  ). 
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NASA Grant No. R-47. 
an etiological role in the symptoms Titov experienced during his 
orbital  flight was justified not only on theoretical  ground but a l so  
on the basls of Titov's account. 
and as t ronauts  did not report  s imi la r  symptoms can  be explained 
on the bas i s  of individual susceptibility. This poses a problem m 
predicting susceptibility, a problem made difficult by the inability 
t o  simulate z e r o  C for long periods under t e r r e s t r i a l  condltlons. 
However, there  is good evidence that susceptibihty to symptoms 
,n  one typp of grav,tatlonal-inertial force  environment h a s  p r e -  
dictive value f o r  exposure to  another type. 
of depar ture  in our studies to c la r i fy  the role of the vestibular 
INTERNATIONAL SYMPOSIUM ON BASIC ENVIRONMENTAL 
The fac t  that Russian sc ien t i s t s  considered the labyrmth played 
The fact that o ther  cosmonauts 
This formed the point 
organs in causing functional disturbances.  
tomatology of persons  with labyrinthine defects with normal  subjects 
under a variety of environmental  conditions. Our studies,  though 
f a r  f r o m  complete, indicate that persons  with labyrinthine defects 
a r e  relatively insusceptible to  psychic insults and b izar re  o r  noci-  
ceptive st imuli .  which m a y  cause  symptoms in healthy subjects.  
Two explanations may be advanced. F i r s t ,  the m e r e  presence  of the 
vestibular organs contributes to  the complexity of the integrative 
pa t te rns  in the central  nervous system. the disturbance of which 
gives r i s e  to  symptoms of functional origin. Second, episodes of 
vestibular s ickness  lead t o  psychological and physiological condi- 
tioning which renders  a person  susceptible t o  the conditioned s t imu-  
lus.  
to  weightlessness,  a task  which will be even more  difficult when not 
only tes t  pilots but a l s o  sc ien t i s t s  go aloft. (Author) 
We compared the symp-  
This  grea t ly  complicates the task  of predicting susceptibility 
A66-14083  
ELECTROENCEPHALOGRAPHIC RESPONSES T O  SHORT PERIODS 
OF WEIGHTLESSNESS [REACTIONS ELECTRIQUES CEREBFLALES 
A DE COURTES PERIODES D E  NON GRAVITE]. 
R. Grandpier re ,  R. Angiboust, R. Br ice ,  B. Cai l le r ,  G .  Chateller,  
and J. Rozler (Centre d 'Enseignement e t  de Recherches de M;decme 
A;ronautique, P a r i s ,  France) .  
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The authors c a r r i e d  out a number of experlments on white 
Wis ta r  r a t s  c a r r i e d  in an  aeroplane following parabollc fllght 
paths. in order  to produce by the c lass ica l  method a state Of  
weightlessness las tmg some thirty o r  for ty  seconds.  
hear t  and breathmg ra te ,  and the e lec t r ica l  activity in their  neck 
musc les ,  c e r e b r a l  cor tex  and mesencephahc re t icu lar  formatlon 
were  recorded .  Z e r o  gravity was obtained during four to  s i x  
successive perlods of f r o m  33 to  45 seconds,  for each  animal; 
eight an imals  were  tested in this way. Taken a8 a whole, the 
resu l t s  oblained show no change ~n the br,ntaneous e lcc t r lca l  
activity 0 1  the cerebra l  zones investigated durlng perlods of zero 
gravity.  
very d lscre te  e lec t r ica l  signs of cortlcal  irr i tabil i ty,  l a rge  burs t s  
of synchronous activity or slow waves w e r e  observed. 
attempt to  interpret  these resu l t s  and to  a r r i v e  a t  theoretical  and 
prac t ica l  concluslons. 
INTERNATIONAL SYMPOSIUM ON BASIC ENVIRONMENTAL 
The an imals '  
However, ~n c e r t a m  anlmals whlch spontaneously displayed 
l h c  authors 
(Author) 
A66-14084  
PROBLEMS CONCERNING THE INTERPLAY OF PHYSlOLOGlCAL 
SENSING MECHANISMS (ANALYZERS) DURING SPACEFLIGHT 
TEL'  NO K USLOVIIAM KOSMlCHEbKOGO POLETA]. 
M. D. Emel ' l anov ,  A. G.  Kuznetsov, E. M. luganov, and A. A. 
Giurdzhran (Akademlla Nauk SSSR, Moscow, USSR). 
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Edited by Hilding Bjurs ted t .  
New York, Sprmger-Ver lag ,  1965, p. 352-358. 6 re fb .  In Russian 
(English Translation p.  359-365). 
Disturbances in the pilot' s spatial  orlentation and vegetatlve 
d isorders .  common In aviation and reminlscent of the symptoms 
of seasicknpss.  may a l s o  occur in cosmonauts during cer ta in  
s tages  of spacefllght. 
tion that these phenomena a r i s e  a s  a resu l t  of d l s turbances  in the 
physiological Interplay of the senslng mechanisms governlng the 
perception of space .  The authors '  opinion was conf i rmed by e x -  
per imenta l  mvestlgations of the physiologlcal mechanisms gov- 
erning the interplay of visual,  vestibular and motor  mechanisms,  
and of the appearance of spatial  ~ l l u b l o n s .  Methodlcal r e s e a r c h  
procedures  a r e  suggested.  
thresholds vary  within wide l imi t s  under the influence of cer ta in  
visual excitations o r  s ta t ic  and dynamlc muscular  tensions.  
Static m u s c u l a r  tension and vlsual concentration on a flxed object 
considerably lnhlbit the appearance of these phenornena. 
d e g r e e  t o  which d i s o r d e r s  ln the perception Of space a r e  expressed  
[PROBLEMA VZAIMODEISTVIIA ANALIZATOROV PRIMENI- 
INTERNATIONAL SYMPOSIUM ON BASIC ENVIRONMENTAL 
Evidence i s  produced t o  support  the assump-  
It i s  explalned that vestlbular reactlon 
The 
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depends a l s o  on the individual peculiari t ies of the subject. The 
most  frequent spatial  illusions and their  accompanying vegetative 
reactions appear  as a result  of excitations of the vestibular ap-  
paratus when the subject i s  in a state of balance on an unstable sup- 
port ,  o r  when his eyes  follow continuously moving objects. The 
scientific selection and training of cosmonauts a r e  the mos t  effec- 
tive countermeasures  against these d isorders .  (Author) 
A M -  14085 
PROBLEMS O F  ENGINEERING PSYCHOLOGY AS APPLIED TO 
CONDITIONS O F  SPACEFLIGHT [PROBLEMY INZHENERNOI 
PSIKHOLOGII PRIMENITEL' NO K USLOVIIAM KOSMICHESKOGO 
POLETA]. 
1. T. Akulinichev and V. G. Denisov (Akademiia Nauk SSSR, 
Moscow, USSR). 
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New York, Springer-Verlag,  1965, p. 366-376; Discussion, p. 376, 
377. 6 re fs .  In Russian (Discussion in English). 
ing ways of rationally harmonizing man's psychophysiological ca- 
pacit ies with the engineering solutions adopted for the cybernetic 
aspect,  i.e. the man-machine relationship. The f i r s t  tentative 
resu l t s  f r o m  investigations into the specific conditions of space-  
flight enable us to es tab l i sh  the l imits of the cosmonaut's poten- 
t iali t ies with regard  to speed, accuracy and the range of informa- 
tion f rom the v e s s e l ' s  control sys tems that he can take in and 
process ,  and a l so  to collect  time-and-motion data on the cosmo- 
naut's manual control of the spaceship and i t s  apparatus.  
tion on the accuracy and speed with which information i s  received, 
and data on the use  made by the cosmonaut of this information. 
make i t  possible to  determine the efficiency of the information 
coding sys t em under actual flight conditions. The resu l t s  obtained 
f rom laboratory experiments  and during the f i r s t  spaceflights must 
be defined in g r e a t e r  detail  in the course of more extensive space 
research .  Prolonged flights in space and the vessel 's  slow re- 
sponse to  control signals place the cosmonaut in "surplus t ime"  
conditions. 
t ro l  sys tem,  i t  would be useful to  conduct further r e s e a r c h  wlth 
a view to producing a suitable information coding sys tem.  
building sys tems for coding information and carrying out control 
commands when the cosmonaut i s  confronted with "deficit t ime"  
conditions (par t icu lar ly  in certain emergency situations),  the well 
t r ied  principles used in aviation can be successfully employed. 
To develop the professional skill of the cosmonaut and to evolve 
efficient sys tems for coding information and selecting the optimum 
p a r a m e t e r s  for manual control sys tems,  simulation training equip- 
ment  is s e t  up. The operational charac te r i s t ics  and prac t ica l  pos-  
sibil i t ies of the var ious types of simulation t r a i n e r s  a r e  based on 
psychological engineering methods a s  applied to actual operating 
conditions. (Author) 
The bas ic  psychological engineering problem consists in study- 
Informa- 
Thus, in o r d e r  to increase the efficiency of the con- 
In 
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ACCURACY OF ORIENTATION IN SPACE UNDER INCREASED 
ACCELERATION IN THE ABSENCE OF VISUAL REFERENCE 
FRAME. 
H. Kolder (Emory  University,  School of Medicine, Dept. of 
Physiology, Atlanta, G a . )  and G. Schubert .  
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The percept ion of the apparent ver t ica l  without visual cues 
depend6 on the posit ion of the longitudinal axes  of body and head 
to the direction of the resu l tan t  acceleration above 1 G. With dim- 
sociation of the d i rec t ion  of the longitudinal axes  of body and head, 
and exposing them separa te ly  in varying angles to the direction of 
the resultant acce lera t ion ,  information i s  obtained on the contribu- 
tion of sys tems involved in the percept ion of the vertical .  
clusions a r e  der ived  f r o m  resultrr of experiments  on 15 volunteer6 
subjected to  a to ta l  of 397 different combinations of body and head 
Con- 
positions with resultant accelerations between 1.0 and 3.0 G. 
poaition of the longitudinal ax is  of body or  head influences the 
direction of the apparent  vertical .  
body and head is additive. 
tion of the resultant acceleration i s  optimal up to  1.5 G, when body 
and head a r e  held in the direction of the resultant acceleration. 
Above 1.5 G the direction of the resultant acceleration i s  under-  
estimated when the vector  of forces  moved transiently through a 
frontal plane to  i t s  final position. The direction of the resultant 
acceleration i s  increasingly overest imated when the vector  of 
forces moved transiently through a sagittal  plane to i t s  final posi-  
tion. 
during l a t e r a l  acceleration than during backward acceleration. 
The precision decreases  slightly with tilt of body and head away 
from the direction of gravity.  
A M - 1  4087 
METHODS FOR SOMATIC CLASSIFICATION O F  PILOTS AC- 
CORDING TO STATUS OF FUNCTIONAL MUSCULAR, CIRCU- 
LATORY AND RESPIRATORY CAPACITIES, AND POSSIBILI- 
TIES OF FURTHER DEVELOPMENT DURING TRAINING. 
Gunnar StrBm (Uppsala, Royal University, Hospital, Dept. of 
Clinical Physiology, Uppsala, Sweden). 
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In the Swedish Defence F o r c e s ,  especially the Air  Force ,  
testing of the physical capability of personnel  at  different ages 
has been c a r r i e d  out systematically f o r  a number of years .  A 
full se r ies  of measurements  would appraise ( a )  certain body 
dimensions, such a s  height, weight, adipose t lssue and lean 
body m a s s ,  skeletal  length and breadth,  total hear t  volume in the 
horizontal body position, and total blood volume; (b)  functional 
muscular capacity, judged f r o m  the maximal Isometr ic  force  of 
contraction m representative muscle  groups; ( c )  functional c i rcu-  
latory and resp i ra tory  capacit ies,  judged f r o m  the ventllation; 
oxygen uptake, heart  ra te ,  resp i ra tory  ra te ,  blood lactate con- 
centration and Ecg reaction. e t c . ,  under steady-state conditions 
during stepwise increasing work loads of submaximal intensity 
and under nonsteady-state conditions during maximum work load; 
f rom the circulatory responses  to orthostatic testing; and f rom 
vital capacity and maximal ventilatory volume; (d) some Index 
of endurance for work of very long duration. 
dynamic tes t s  a r e  evaluated a s  indices of maximal functional 
output and of maximal  steady-state level.  
cal  capability depend on the dimensional prerequisites as well a s  
on the efficacy of the homeostatic regulative functlonr. The dif- 
ferent indices a r e  mutually interrelated,  to a grea te r  or l e s s e r  
degree, in the normal  individual. Appraisal  of these in te r re la -  
tionships i s  an important p a r t  of the testing procedure.  Results 
from testing large personnel  groups with some of the above-nien- 
Licned methods ? r e  mectinns.'. p h ; r ~ i ~ + !  trai l inn n< th- r i r C 1 , -  
latory sys t em results in 
and increased  maximal functional output, and apparently also in 
a higher efficacy of the homeostatic regulation - the orthostatic 
circulatory changes a r e  l e s s  pronounced. and a higher propor-  
tion of the maximal output can be used under conditions of steady 
state. Resul ts  f r o m  longitudinal studies of physical capability 
in large personnel groups during per iods of physical training a r e  
mentioned. (Author) 
The 
The effect of the position of 
The accuracy of es t imat ion of the d i rec-  
The precision of estimation of the apparent  ver t ica l  i s  higher 
(Author) 
The results of the 
These indices of physi- 
a -- ----- 
e.g. increased circulatory dimensions 
A M - 1  4088 
MONITORING AND PREDICTION O F  NERVOUS FUNCTIONS IN 
SPACE. 
W.  Ross Adey (California,  University, Center for Health Sciences,  
Brain Resea rch  Institute, Los Angeles. Cal i f . )  and Don D. Flick- 
inger. 
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Initial results obtained f r o m  monitoring human performance,  
during manned orbital flight of 3 hours  duration (U.S.)  and 96 hours 
duration (USSR) indicate little. if any, demonstrable degradation 
f rom these levels achieved during ground-based s imulator  runs.  
With available biomedical instrumentation in cur ren t  use,  however, 
no c r i t i ca l  assessment  of cent ra l  nervous system function has been 
possible during the U . S .  missions.  
portance of monitoring and evaluating a le r tness ,  judgment, purpose-  
ful motor  responsiveness during c r i t i ca l  stages of future space mis-  
sions. we have developed prototype EEG recording equipment which 
meets  the unique and rigid requirements  imposed during spaceflight. 
Concomitantly with the required equipment and test  and development 
there have been conducted a s e r i e s  of studies in animals  exposed to 
simulated s t r e s s e s  of spaceflight up to 14 days duration. 
studies have included the e f fec ts  of acceleration, vibration, sensory 
deprivation, hallucinogenic drugs on discriminative performance. 
a le r tness  and sleep-wakefulness cycles;  with concomitant assays  
being made of steroid and catechol amine metabolism. 
keystone around which our final objective could be realized, the 
UCLA Space Biology Laboratory has pioneered in the application 
of th ree  complex computer  techniques to the analysis of the EEG 
data recoided.  
tive functions analyzed have been seen in many of the response's 
studied and the results thus fa r  encourage the view that these tech- 
niques a r e  more revealing of ear ly  significant changes than most  
(Author) others in current use. 
Recognizing the extreme im-  
These 
As a basic 
Differences in these various quantitative and qualita 
AM-1 4009 
MEANS AND METHODS OF BIOMEDICAL EXPERIMENTS IN SPACE 
FLIGHT [METODY I SREDST,VA MEDITSINSKIKH I BIOLOGICHE- 
SKIKH ISSLEDOVANII V USLOVIIAKH KOSMICHESKOCO POLETA]. 
1. T. Akulinichev, R. M. Baevskii. and 0. G. Gazenko (Akademiia 
Nauk SSSR, Moscow, USSR). 
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theoretical  analysis of factors effecting the living organisms,  
laboratory invesllgations with models of particular fac tors  or  a 
complex of factors, and finally experiments  under flight conditions. 
Flight experiments of more vital significance a r e  those pe r fo rmed  
with a r t i f ic ia l  earth satell i tes and spaceships.  The purpose and 
p rogram of the research  work determine the choice of biological 
subjects,  some of which a r e  more  sensit ive than o thers  to the 
influence of particular flight fac tors .  
in space will cover a wide.variety of representatives of organic 
life on ear th ,  ranging f rom biochemical s t ruc tures  and the most  
rudimentary organisms to the highest ver tebra tes .  
te lemetry has been widely used to obtain the necessary  scientific 
information. 
ly  divided into three categories:  medical  monitoring, medical  
r e s e a r c h  and the collection of biological data. 
ments in biology, electronics and computing techniques mus t  be 
applied in o r d e r  to ensure the high quality and necessary  range or  
resu l t s .  
important,  they should cover a very wide range, designed to extract  
the maximum biological and medi ta l  information f r o m  every  flight 
experiment .  
subjects during the postflight period i s  of considerable importance 
in this respec t .  The prospect  of increasing the duration and range 
of spaceflights poses extremely ser ious  problems a s  regards  the 
devising of new ways and means of conducting biomedical r e s e a r c h  
and dynamic medical monitoring. These principles a r e  i l lustrated 
by concrete examples drawn ;rom biotelemetric measu remen t s  
made in the course of biomedical r e s e a r c h  on the 2nd. 3rd ,  4th 
and 5th Sputniks and the Vostok spaceships.  
INTERNATlONAL SYMWSIUM ON BASIC ENVIRONMENTAL 
Resea rch  work in space biology and medicine Includes the 
Soviet biomedical r e s e a r c h  
Biological 
Biological measurements  during flight can be rough- 
The la tes t  achieve- 
P r e -  and postflight examinations a r e  a l so  extremely 
Lengthy observation of cosmonauts and biological 
(Author) 
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BIOMEDICAL DATA COLLECTION FOR SPACE PROGRAMS. 
Stanley C. White (NASA, Manned Spacecraft  Center,  Houston, 
Tex. ). 
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ment .  
of the United States a r e  directed toward the proper  integration Of 
the crewman into,the vehicle and the flight operations in such a man-  
ner  that the advantages which man of fers  can be used. 
devotes itself to a discussion of the biomedical data sys tem f i r s t  
used in manned spaceflight and the approaches now being developed 
for future flights. 
which led to the e a r l y  p rogram of data collection and how present  
events have changed the approach. 
sys t em f i r s t  used in the United States was directed toward the ques-  
tion of answering whether man could survive in spaceflight. 
safety was  of p r ime  importance. 
ment  for  animals  to  precede man in flight. Additional information 
which could be gleaned f r o m  the mission directed data system was 
gratefully accepted but did not dictate the choice of inst ruments  o r  
the methods of data handling. 
out in an attempt to identify body sys tem problems.  
the biomedical data gathering sys tems have shifted to the objective 
of gathering information which will permi t  better integration of man 
into a useful position in the spacecraft  operation. The sys tem otill 
must  meet  the flight safety requirements;  however, the instruments  
mus t  search  for the mechanisms by which the body sys tems meet 
spaceflight. 
c r a f t  permi t  the use of the full spectrum of data sources .  Not only 
can biosensors  placed on the man be used. but now the use of smal l  
inflight experiments ,  the obtaining of special  samples  and the more  
elaborate inflight data available through d i rec t  study become pos-  
oible. (Author) 
INTERNATIONAL SYMPOSIUM ON BASIC ENVIRONMENTAL 
Man hasplemonstrated his ability to survive in the space environ- 
The tasks now underway in the manned spaceflight p rograms  
This paper  
The discussion reviews the philosophy and events 
The biomedical data-gathering 
Flight 
This objective dictated the requi re -  
Gross  screening studies w e r e  c a r r i e d  
The goals of 
The la rge  payloads and the shifting to the new space-  
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SOME PROBLEMS O F  PHYSIOLOGICAL MONITORING. 
P. Howard (Royal Air  Force ,  Institute of Aviation Medicine, 
Farnborough,  Hants . ,  England). 
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Edited by Hilding Bjurstedt.  
New York. Springer-Verlag,  1965, p. 463-471; Discussion. p. 471, 
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to the conditions of spaceflight may be employed for clinical  o r  
for experimental  purposes ,  although no c l e a r  diotinction between 
the two is usually attempted. The p r i m a r y  object of the former  
i s  the detection and diagnosis of disease or  frank i l lness ;  the ult i-  
mate  purpose i s  to  ascer ta in  the cause of death of the astronaut.  
Experimental  observations,  on the other hand, a r e  concerned with 
the effects of the special  conditions existing in apace on the no rma l  
mechanisms of the body, and with the a l te red  responses  evoked by 
known stimull  applied in a strange and Ill-deflned environment .  
These two types of monitoring require d i f fe ren t  methods,  but certain 
bas lc  problems a r e  common to both. 
difficult  to  decide on the physiologlcal variables whlch will give the 
des i red  information. Secondly, both the physician and the physi- 
ologist may be severe ly  handicapped by the absence of techniques 
of measuremen t  which can safely be used. 
impossible  to  relay the information obtamed to the ground-based 
laboratory.  Another problem 18 that of ensuring a uniform in te r -  
pretation of any abnormal  responses  observed at  wldely sca t te red  
monitoring stations,  to which is allied the questlon of declding upon 
the action to be taken should such an abriormallty occur .  
the collection, s torage ,  and analysls of large quantities of recorded 
da ta  presents  difficult ies which will become more  acute as longer 
fl ights a r e  made.  I t  is probable that recent developments in e l e c -  
t ron ics  and in computer  techniques will help to solve some of these 
problems,  and some promising approaches wlll be discussed in 
INTERNATIONAL SYMPOSIUM ON BASIC ENVIRONMENTAL 
Measurement  of the physiological responses  of an astronaut 
In the f i r s t  place,  it i s  often 
Thlrdly. i t  may be 
Finally 
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this paper .  
physiological monitoring mus t  depend upon new ideas f r o m  the r e -  
search  worker  and the clinician. 
F o r  the most  par t ,  however, p rogress  in the field of 
(Author) 
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MAN OR AUTOMATON IN SPACE? 
K. Steinbuch (Institute of Technology, Karlsruhe.  West Germany).  
IN: INTERNATIONAL SYMPOSIUM ON BASIC ENVIRONMENTAL 
PROBLEMS O F  MAN IN SPACE, lST, PARIS, FRANCE, OCTOBER 
29-NOVEMBER 2, 1962, PROCEEDINGS. [A66-14063 04-04] 
Edited by Hilding Bjurstedt.  
New York, Springer-Verlag.  1965, p. 473-491; Discussion. p. 491, 
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Pushing forward into space can be accomplished either by 
manned o r  by unmanned space vehicles (automata). Spaceflight in 
manned vehicles i s  difficult because of the fact  that the human o r -  
ganism can only bear  smal l  amounts of acceleration, irradiation 
and changes of temperature .  
ranges a r e  l a r g e r .  Fur ther ,  i t  is difficult to secure  respiration 
and nutrition for a man aboard a space vehicle, to  eliminate his 
excrements ,  to  control the physiological resu l t s  of weight lessness  
on musc les  and circulation, and to secure  that he does not break 
down psychically. On the other hand, men a r e  l e s s  sensitive than 
automata with respect to the perception of mechanical o r  e lec t ro-  
magnetical vibrations.  Only in the relatively smal l  ranges of f r e -  
quency which a r e  adequate to the human e a r  and eye a comparable 
sensit ivity of man exists.  
of human constitution i t  i s  planned to send manned vehicles into 
space.  This is due to the fact that a la rge  p a r t  of "functions of 
intelligence" cannot yet be realized by automatic systems.  The 
basic problem is l e s s  the question of "higher" intellectual functions 
than to  pe r fo rm relatively s imple functions reliably at  the right 
moment. Connected herewith is the important problem of recog-  
nizing "patterns" independent of their  relative position in which 
they a r e  presented, of the i r  s ize ,  of whether they a r e  upright o r  
twisted, etc.  It i s  supposed that mos t  of the "functions of intel-  
ligence" essent ia l  for spaceflight will be realized by technical sys-  
t ems  within some decades.  
especially important: (1) the development of a "technical perceptor"  
(solving the problem of automatic pattern recognition); and (2)  the 
development of electronic sys tems with a considerably higher pack- 
age density and the ability of se l f -cor rec t ion .  
being "solved" there  will no longer be technical reasons to equip 
space vehicles with human pilots. 
F o r  automata the corresponding 
In spite of these numerous disadvantages 
To reach this a i m  two problems a r e  
These problems 
(Author) 
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NOISE DAMAGE TO TECHNICAL PERSONNEL OF A MILITARY 
SONALS EINES HEERESFLUGPLATZES]. 
F. A. Schiechel. 
AIRFIELD [LZRM - S C ~ D I G U N G E N  DES TECHNISCHEN PER- 
Zentralblatt fur Verkehrs-Medizin, Verkehrs-Psychologie ,  Luft- 
und Raumfahrt-Medizin, vol. 11, June 1965, p. 65-68. 6 re fs .  
In German. 
Investigation of 195 soldiers and civilian employees ranging 
f rom 20 to  60 yr  of age, employed at  a mi l i ta ry  airfield,  as to  
the extent of hearing damage resulting f r o m  exposure to high noise 
levels. The resu l t s  obtained with an Atlas EM 42 audiometer  indi- 
cate that m o r e  than two-thirds of the over  fif ty age group sus ta in  
heavy hear ing damage after prolonged exposure periods.  
younger individuals, the hearing damage, though of l ighter nature,  
is percentagewise unexpectedly high. 
l y  frequent among individuals of up to  40 yr  of age, while heavy 
F o r  
Light C5 damage is relative- 
V.P. C5 damage increases  progressively with age. 
A66-14387 
CORONARY SCLEROSIS, CORONARY INFARCT AND FLIGHT SAFE- 
HEIT]. 
H. W.  Kirchhoff (Luftwaffe, Flugrnedlzinlsches Insti tut ,  FGrsten- 
feldbruck. We s t  Germany).  
TY [KORONARSKLEROSE, KORONARINFARKT U N D  FLUCSICHER- 
Zentralblatt G r  Verkehrs-Medlzln, Verkehrs-Psychologle ,  Luft- 
und Raumfahrt-Medlzin, vol. 11, June 1965, p. 72-76. 14 re fs .  
In German. 
disease of the pilot resulted in the c r a s h  of his  plane. 
ventive and rehabilitative measu res  a r e  discussed. 
Survey of the l i t e ra ture  descrlbing cases  in whlch a coronary 
Some p r e -  
v. p. 
. 
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A. M. Mayo, C. L .  Buddr ?= 
Vought, Inc., LTV Ast rn  
Dallas,  Tex.). 
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patterpa not d i rec t ly  access ib le  through the human sense  organs 
to the intellect. Accelerated effort  toward the acquisition of in- 
formation in a f o r m  di rec t ly  comparable  to  existing knowledge 
shows p romise  of improved effectiveness of space exploration. 
Transformat ions  used  in improving the intelligibility of informa- 
tion include: (1) energy-frequency t ransforms exemplified by the 
shift of frequency occurr ing  when c e r t a i n  minerals, exponod to 
ultraviolet  energy,  radiate variou. co lors  of visible light; (2 )  the 
amplification Of energy pa t te rns  as exemplified by radio and te le -  
vision reception; (3 )  t empora l  t ra?s forms a s  exemplified by u l t ra -  
high-speed and t ime lapse  photography; (4) sensor  modality t r a n s -  
forms exemplified by the increased uae of hearing and touch' senses  
of the blind; and (5) classification 
"self-programming" computer  technique. of organiring geometr ic  
and tempora l  sensed energy  patterns.  
a r e  explored as a means  to  st imulate ingenuity in instrumenting 
scientific payloads for  improved effectiveness.  Improved under- 
standing of human and o ther  biosensory and cognitive functions is 
fundamental to effective progress .  (Author) 
,.nd G. R. Tenery (Ling-Temco- 
Div., Advanced Systems Dept.. 
10 re fs .  
Much of the knowledge potential f rom space ex is t s  a s  energy 
t r a n s f o r m s  exemplified by the 
The t ransformation processes  
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EFFECTS OF BETA-ADRENERGIC BLOCKADE ON THE CARDIAC RESPONSE 
TO MAXMALAND SUBMAXIMAL EXERCISE IN MAN. 
Stephen E. Epstein, Brian F. Robinson, Richard L Kahler, and Eugene Braun- 
wald (Natl. Heart Inst., Cardiol. Branch, Bethesda, Md.) 
Journal of Clinical Investigation, vol. 44, Nov. 1965, p. 1745-  1753. 23 refs. 
imal and submaximal exercise was studied in seven normal subjects and in 
nine patients with cardiac disorders. Beta- adrenergic blockade invariably 
caused a reduction in heart rate, cardiac output, mean mertal pressure, and 
left venuicular minute work; arteriovenous 02 difference Increased and there 
was a small rise In central venous pressure. A s  an apparent consequence of 
the impaired circulatory response to exerdse, both maximal oxygen con- 
scmption and capacity for strenuous exenton were reduced. However, even 
after ,9 -adrenergic blockade, cardiac output still rose substantially during 
exercise. We conclude that sympathetic nervous stimulation of the heart plays 
a significant, although quantitatively limited, role in mediating the normal 
response to exercise in man. 
The effect of 6 -adrenergic blockade on the circulatory response to max- 
A66-80148 
A HUMAN-FACTORS EVALUATION OF SWITCH ACTUATORS FOR USE 
IN SPACECRAFT. 
Donald H. Schuster (Collins Radio Co, Cedar Rapids, lowah 
IEEE Transactions on Human Factors In Electronics, vol. WE-  6, Sep. 1965, 
p. 33-42. 11 refs. 
The characteristics of swltch actuators for communicattons equtpment to 
be used in spacecraft are investigated. Subjects operated common switch 
actuators with space suit gloves, under both atmospheric pressure and two- 
psi pressure differential. The independent variables studied were type of 
actuator, dlrection of operation, actuating torque, number of switch positions, 
effect of pressure, practice effect, and position on the panel. The dependent 
variables (criteria) were operating time, errors, and ranks. Switch actuators, 
in general, were operated more slowly and with more errors under simulated 
spacecraft conditions than under ordinary conditlons. It was found that 
multiposition switches must have flrm detent or lntertocklng features to pre- 
vent overshoot or accidental reversal, The best switch actuator under all cir- 
cumstances combined is descrtbed. 
A66-80149 
MATHEMATICAL MODELS OF HUMAN OPERATORS IN SIMPLE W O -  
AXIS MANUALCONTROL SYSTEMS. 
G. A. Bekey (Southern Calif. U., Los Angelesh H.F. Meissinger, and R. E. 
Rose (TRW Space TechnoL Ws., Redondo Beach, Calif.) 
IEEE Transactlons on Human Factors In Electronics, vol. HFE- 6, Sep. 1965, 
p.42-52. 16refs.  
NASA/Langley Contract NAS1- 2582. 
An application of continuous parameter optimization techniques to the 
synthesis of a model of human tracking behavior in a simple twoaxis task is 
presented. Considerable emphasis is placed on the measurement of perform- 
ance criteria for estimating the relative difficulty of singlegxis and two-axis 
fnsk as well as for evaluation of the validity of rnathematlcat models. It is 
shown that the modeling technique can be used to yield a quantitative in- 
dication of the degree of ctoss coupltng between axes introduced by the 
operator. 
A 6 6 4 0 1 5 0  
THE EFFECTS OF PERFORMANCE- SCORING CRITERIA ON COMPEN- 
SATORY TRACKING BEHAVIOR. 
Duncan C. Miller (Bolt Beranekand Newman, Inc., Cambridge, Mass.) 
IEEE Transactions on Human Factors in Elecuonks. vol. HFE- 6, Sep. 1965,  
P. 62-65. 
k0Rnaet AF 33(657)10124. 
A compensatorytracklng experiment was performed in whkh a subject 
received continuous feedback of his performance as measured by scoring 
criterion. Several such criteria were investigated, each consisting of a weighted 
Sum of m8n-rguued en- .Id mcan-squared stick movement. ?bc subject 
changed hls tracking behavtor to suit the scoring criterion. These changes 
weie mani[este,d primasUy as changes in the gain of the subject's describing 
function. It appears that a wel lsained subject Is good at  optimtzlng hts 
behavior to suit a scoring criterlon, and that the design and feedback Of such 
rcorbg aiceria Ehould rsceive gmaccr consir4ruion in usckhg exparknu. 
A66-80151 
% M A N  USE OF SHORT-TERM MEMORY I N  PROCESSING INFORMATION 
ON A CONSOLE. 
A66-80155 
E. P. Zeigler (Natl. Res. Council, Ottawa, Ontario, Cahada) and T. 8. SWIdan 
(Mass. Inst. of Technol., Dept. of Mech. Eng., Cambridge). 
IEEE Transactions on Human Factors in Electronic& vol. HFE- 6, Sep. 1965, 
p. 74- 83. 1 3  refs. 
Contract AF 19(626)-3317. 
The role of a human operator performing an information-processing task 
at a console is studied. SpeclftcaUy explored are: (1) the role of the console a s  
a form of memory, and (2) the ways in which this memory interacts wtth the 
human memory aunng a sunpie iisiqrocoosiirC; ;&.. TIIr,ii fcz TGZ%ZZ pLzcec 
of the task are measured under four experimental condttions which systemat- 
ically constrain the use of human or console memory. Thsee conceptual models 
are proposed: two characterize the structure of, and retrieval from, human and 
or console memory when these are freely used together; the thi.rd characterires 
the use of human memory when visual search of the console memory is very 
limited. 
A66-80152 
METABOU SM OF CARNITINE IN COLD-ACCUMATED RATS. 
D. G. Therriault and M. A. Mehlman v. S. Army Res. Inst. of Envlron. Med., 
Natick. Mass.) 
(Symp. on CAnitine, MIT, Cambridge, Mass., Jut. 24, 1964). 
Canadian Journal of Biochemisuy,vol. 43, 1965, p. i 437- I443 .  2 2  refs. 
The body pool, half-life, and turnover time of carnitine in rats maintained 
at 25oc. and in rats exposed to 5°C. for a period of 6 weeks were measured. 
The level of free and lipid-bound carnitine in striated muscle of these animals 
was also determined. Results show that the body pool of carnitine is eight 
times greater in cold-acclimated rats than in rats maintained at  25OC. On 
the other hand, the half-life and turnover time of carnitine in coldacclimated 
ratsis only one-half of that of rats kept at 25OC. Analysts of suiated muscle 
showed a parallel increase of carnitine in coldacclimated rats. This increase 
in carnitine was accompanied by a corresponding increase in acylcarnitine. 
A66-80153 
EXPERIMENTS ON THE FOUR-EARED MAN. 
Neville Moray, A. Bates, and T. Barnen (Sheffield U., Dept. of Psychol.. 
Great Brltain). 
Journal of the Acoustical Society of America, vol. 38, Aug. 1965, p. 196-  
201. 6refs. 
Min. of Aviation supported research. 
Subjects were required to listen to messages consisting of 1, 2, 3, or 4 
letters of the alphabet over each of 1, 2, 3, or 4 channels. It was found that 
increasing the number of channels above 2 had a markedly deleterious effect 
upon recall of the messages, 2 leners over each of four channels being less 
well recalled than 4 letters over each of two channels. In  a second experiment, 
it was found that, providing only one channel was required in recall, and this 
one was indlcated by a light immediately after the stimuli had been presented, 
then the decrement could be largely offset and the total number of signals 
stored held constant at about 8 regardless of how many channels were used. 
However, if the letters had to be recalled in exactly the correct order in which 
they arrived, performance dropped to almost zero. The results are discussed 
in terms of the channel capacity of the nervous system and in relatlon to 
corresponding flndings in other sense modalities. 
A66-80154 
CONTINUIlY EFFECTS WITH ALTERNATELY SOUNDED NOISE AND TONE 
SIGNALS AS A FUNCTION OF MANNER OF PRESENTATION. 
Lloyd Elfner (Kent State U., Ohio) and William E. Caskey (Hawthornden State 
Hosp., Macedonia, Ohio). 
547. 6refs. 
An experiment is reponed on continutty effects produced in a longer. 
duration, lessintense noise signal alternating with a shorterduration, higher- 
intensity tonal signal. The perceived continuity in the noise stgnal is demon- 
strated to be aRected by the following: (1) the frequency of the tonat signal 
(200, 400, 1000,2000,  and 4000 c.P.s.), (2) the duration of the noise signal 
C/O, 250, and 950 msec.), and (3) the manner of presentation (monaural 
versus dichotic). Monaural thresholds were found to be larger than dichotic 
continuity thresholds. Continuity effects were demonstrated under dichotic 
presentation That is, the noise signal was reported as continuous when in- 
tenupred for Peaods of time that would be dearly percetved U no tonal a~gnat 
were interpolated in the Lnterruptlons of the noise. A twodactor theory is 
forwarded to explain the dichotic and monaural continuity effects. The mon- 
aural effects are discussed in terms of rate of decay of auditory sensation. The 
dichotic dects are  dtausoed In tenno of facuitation of ongolng nnvll  dts. 
charge somewhat more central than the tlrstsrder neurons. 
AM-80155 
CONTRIBUTIONS OF THE USSR TO THE EXPLORATTON OF OUTER SPACE 
[ VKLAD SSR V IZUCHENIE KOSMICHESKOGO PROSTRANSTVAI. 
N. M. Si8aM.n PSSR. A&. of ScL, M o ~ r ) .  
IN: PROC. FIRSTINTERN. SYMP. ON BASIC ENYIRON. PROBL OF MAN 
IN  SPACE. PARIS, 1962. 
Wen, springer-Verlag, 1965, p. 7- 33; discusston p. 33- 34. In Russtan and 
English. 
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The most important result of sclenttflc and technical development in 
recent years has been the projection of man Into space. The solution of thts 
exceptionally difflcult and Inherently complex problem depended on the success- 
ful development of technology and the biological sdences. The work of K. E. 
Tstolkovsky on rocket fltght I s  of outstanding significance In the history of 
astronautical research and space biology. The last ten years have seen the 
gradual creadon of a new branch of natural sclence with Its own clearly deflned 
alms, subject matter and research methods. That new branch I s  space btology 
and I t s  fundamental problems are as follows: to study the effect of the 
extreme conditions of outer space on living terrestrial organlsms; to discover 
and formulate the fundamental btologtcal prlnctples governing space fltght 
and life on the planets; to study condltions and forms of Me outstde the earth. 
Progress in phystcal research in space I s  an important prerequisite for, and at 
the same ttme a stimulus to the successful development of biological tnvestt- 
gation. The flve main lines along whtch blo-medtcal research I s  conducted In 
order to ensure the cosmonauts’ safety durlng fllght are descrlbed. The present 
state of space btology I s  Ulustrated from the investigations conducted In the 
Soviet Union. 
A66-80156 
THE FUTURE OF ENVIRONMEMTAL BIOLOGY AND THE COMTRlBUnON 
OF SPACE RESEARCH. 
0. E. Reynolds (NASA, Biosct. Programs, Washington, D. C.) 
IN: PROC. FIRST INTERN. SYMP. ON BASIC ENVIRON. PROBL. OF MAN 
IN SPACE, PARIS, 1962. 
Wten, Sprlnga-Verlag, 1965, p. 146-151; discussion, p. 152. 
gravitational and magnetic flelds and diurnal and other perlodtc tnfluences, 
becomes possible with present space technology. For the Rtst time, the role 
of these environmental conditions In the evoludon, physiology and behavior 
of earth organlsms can be evaluated by an Imaginative program of research. 
Some of the prospects for such a program will be dtscussed. 
The study of Ilving organlsms removed from terrestrial tnfluences, such as 
A66-60157 
HEAT LOSS IN SPACE. 
D. McK. Kerslake (Roy. AF, Inst. of Aviation Med., Farnborough, Hants, Great 
Britain). -. .. 
IN:  PdOC. FIRSTINTERN. SYMP.ON BASIC ENVIRON. PROBL. OF MAN 
IN SPACE. PARIS. 1962. 
Wlen, Sprlngu-Vklag, 1965, p. 153- 159. 
The problem of temperature regulatlon 1s most acute for the astronaut 
when he I s  ourdde hts vehtcle and thereforedlsconnected from the relatlvely 
bulky machlnery whlch normally attends to his thermal needs. I t  is necessary 
to arrange that metabolic heat Is  transported from the sktn surface to some 
devlce whlch wlll absorb tt. Two heat exchangers are therefore requlred, one 
at the skin surface and one In the thermal pack, and the transport of heat from 
skin to absorbent must be effected oprlmally In terms of the wetght and bulk of 
apparatus necessary. The properrles of an existtng nlr venttlated clothing 
system were tnvesttgated uslng a heated dummy whose regional “ttssue con- 
ductance” was matched to that of a thermally Comfortable human subject. 
I t  was found that If the complex dtstrlbutlons of air flow and skin temperature 
were Ignored, the results could be expressed in terms of the performance 
characteristics of a simple heat exchanger having I ts  plate surface temper- 
ature equal to the mean skin temperature. The relatton between mass flow 
and heat exchange coefficient at the skin surface was such a s  to suggest that 
suttable characteristtcs could be obtalned by introducing alr at the four ex- 
tremlties and removing It at the watst. The power requlred to ventilate existtng 
suits was found to be many times the theorettcal mtntmum, and constderable 
Improvement In thts respect appeared possible. 
A66-80158 
AVOIDING PHYSICAL ATROPHY IN PROTRACTED WEIGHTLESSNESS. 
Ertch A. Muller (Max-Planck4nst. fur Arbettsphystol., Dortmund, West Germany) 
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Wten, Sprlnger-Verlag, 1985, p. 169-178. 
the development of muscular tension and for the performance of muscular 
work. Musculat tension can be Hkewise developed under wetghtless condt- 
dons between ftxed points tnslde or outstde the body. Work can be done as 
well agalnst one flxed and one elastic polnt or agatnst frlctton. Thus even the 
smallest room will allow the arrangement of a sufftctent tratntng system. I t  
has been shown recently that one dally maximum contractton of 5 sec. I s  
enough to keep a muscle strong and endurtng enough for stattc work. In order 
to maintain a high capablllty for dynamic work, muscles have to work dally 
for about 1 / 2  hour as hard as possible. To keep the heart flt and the hemo- 
globin content of the blood hlgh for short extreme stress-sttuattons, It ts 
sufflclent to ralse the pulse-rate once a day up to 100- 200 beats/mln. for 
about 30 sec. byexhausttng work. Thts is usually achleved by standtng-run- 
ntng under the Influence of gravity. Under weightless condlttons cranktng 
seems to be  the best solutlon for physiologtcal and technlcal reasons. 
Gravity I s  only one posstbtlttyamong others to buUd up a counterforce for 
A66-80159 
THE INFLUENCE OF THE DYNAMIC ENVIRONMENT ON MAN IN SPACE 
FLIGHT. 
Edwin P. Hiatt (ohto State U., Dept. of Phydol., Columbus). 
IN: PROC. FIRSTINTERN. SYMP. ON BASIC ENVIRON. PROBL. OF MAN 
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Wlen, Springer-Verlag, 1965, p. 186-199; dtscusston, p. 200. 26 refs. 
In preparing man to be exposed to the prolonged accelerattons of space 
fltght it was realized that hts body orientation In the force fleld was of great 
importance if he was to matntatn hls capacity for ObSeNlng and his abtllty to 
perform tasks. By arranging for these forces to be applied across his body 
(transversely), instead of along the length of his body, circulatory dtfftculttes 
can be reduced and his tolerance Increased. However, at the htgher acceler- 
attons tolerable In the transverse posttton other difftculttes appear, most of 
them Involving resptratton. Not only I s  it more dtfftcult to lnsplre air, but, be- 
cause of a displacement of the blood perfustng the lungs, there ts  Imperfect 
exchange between pulmonary air and blood. This phydologtcal pulmonary 
shunt results In a reduction in the oxygen content of arterlal blood. Further- 
more, the tnerttal forces due to acceleratton may cause congestton of some 
portions of the lungs with overdtlation of other porttons with danger of atelec- 
tasis and medtastinal emphysema. Netcher posttive pressure resptratton, the 
breathlng of hlgh oxygen pressures, nor tmmerston In Water can completely 
protect agalnst these changes. Though the orbital fltghts made to date have 
gtven reassurance that man can tolerate the dynamic environment of space 
fltght, there are posstble devlatlons from normal fltght plans whtch could 
involve dangerous forces. Some of these are described. 
A66- 60160 
BIOLOGICAL AND PHYSlOLOGlCAL INVESTIGATIONS IN ROCKETS AND 
ARTIF IC lAL S ATELLlTES [ BIOLOG ICHES KIE 1 P E 1OLOGlCHES KIE 
ISSLEDOVANllA PRI POLETAKH NA RAKETAKH I 1SKUSSTVENNYKH 
SPWNIKAKH ZEMLII. 
0. G.Gazenko, V. N. Chernlgovskif, and V. L IAzdovskll (USSR, A d .  Of Scl., 
Moscow ), 
N. PROC. FIRST INTERN. SYMP. ON BASlC ENVIRON. PROBL. OF MAN 
INSPACE, PARlS,1962. 
W k n ,  Sprlnger-Verlag, 1 9 6 5 , ~ .  218-237;dlscusslon, p. 238-239. In 
Russlan and Engllsh. 
A Large number of blologlcal experiments were carried out in the Soviet 
Unlon to determlne the effects of space fllght factors on llvlng organlsms and 
to devlse the systems required to preserve vltsl acthrlty Intact durlng rocket 
fllght. Results of blologlcal experiments conducted wlth the second, thW, 
fourth and flfth Spumlks, and the sclentlflc investigations made durlng the 
manned fltght of the “Vostok” space ships are presented. The non-pathologlcal 
character of the physlologlcal reactions to stress factors during fllght 1s 
srnssed. Durlng the post-fllght perlod, no detertoration In the health of etther 
the cosmonauts or the experimental anlmals was observed. At the same time, 
cenaln peculiarltles whlch appeared during analysls of the physlologlcal 
reactlons and of a whole range of blologlcal data, requlre furrher lnvestlgation. 
The most important llnes for future research are: to study the Influence of 
prolonged weightlessness, the blologlcal effects of cosmlc radlatlon, the 
effects of g-stress after a period of weightlessness and, of course, to analyle 
the influences on the organlsm of the entire complex of space flight factors, 
lncludlng the emotional state. The experlence gained leads toward a broader 
approach to the problem of man’s medlcal protection during space fllght and 
lndlcates more adequate ways and means of guaranteelng his safety. 
A66- 80161 
ELECTRO-ENCEPHALOGRAPHlC RESPONSES TO SHORT PERIODS OF 
WEEHTLESSNESS [REACTIONS ELECTRIQUES CEREBRALES A DE 
COURTES PERlODES DE NON GRAVlTEl . 
R. Grandplerre, R. Anglboust, R. Brlce, 8. Calller, C. Chatelier, and J. Rorler 
(centre d’Enselgnement e t  de Rech.de M&. Airon., Paris, France), 
IN: PROC. FIRST INTERN. SYMP. ON BASIC ENVIRON. PROBL. OF MAN 
IN SPACE, PARIS, 1962. 
Wten, Sprlnger-Verlag, 1965,  p. 345-350; dlscusslon, p. 351. In French. 
Experiments on whlte Wlsm rats were carrkd out in an alrcraft following 
parabolk fllght paths that p d u c e d  welghrlessness lastlng about thlrty or 
forty seconds. The animals’ heart and breathlng rate and the electrical actlvlty 
In thefr neck muscles, cerebral cortex, and mesencephallc retlcular formation 
were recorded. Zero gravUy was obtalned durlng four to sk successhre perlods 
of from 33  to 4 5  seconds, for each animal, elght anlmals were teated In 
this way. No change was observed In the spontaneous eleculcal actlvlty of the 
cerebral zones lnvestlgated during rlods of zero gravity. However, In certaln 
anlmala, whkh spontaneously dlspkeyd very discrete electrlcal slgns of 
cortlcal ImmUUy, large bursts of Dynchronous actlvlty or slow waves were 
observed. Some changes were observed In eleculcal potentials of the neck 
muscles, whlch appeared to be related to the posture of the anlmal. 
A66-80162 
EVALUATION OF STRESS BY QUANTlTATlVE HORMONE STUDIES. 
U. S. von Eulet (Karollnsh lnst., Dept. of Physlol., Stockholm, Sweden), 
, 
48 
I A66-80168 
IN: PROC. FIRST INTERN. SYMP. ON BASIC ENVIRON. PROBL. OF MAN 
INSPACE, PARIS, 1962. 
Wien, Springer-Verlag, 1965, p. 308-324; discussion, p. 324-326. 29 refs. 
Data in the literature and investigations indicate a correlation between the 
degree of stress in a subject and the excretion of free adrenaline and nor- 
adrenaline in urine. Noradrenaline excretion is mainly correlated to the degree 
of activation of the vasomotor system and is increased in erect posidon, dur- 
inn exposure to other gravitatlonal forces, during muscular work, and under 
certain conditions of stress associated with agresstveness and anger. Adren- 
altne excretion is increased in a variety of conditions of mental suess; e.g., 
during performance of certain tasks, examinations, excitatlon by external 
Stlmmull, fear, pain, or other disagreeable conditions, and anticipation of such 
states, particularly when involving competition and or posslble dangers. 
Habituation to certain suess-inducing situations tends to decrease the adren- 
d ine  excretion. Attempts to correlate the catecholamine excretion pattern 
and personality traits seem to indicate that such studies may be of value for 
the characterhation of Individual types and a s  a means of predicting t h e t  
reaction pattern to stress. Quantitative evaluation of stress by the catecholamine 
excretion tests may also provlde some information on mental or bdUy alter- 
attons whkh may affect performance. 
A66- 80163 
ACCURACY OF ORIENTATION IN SPACE UNDER INCREASED ACCELERA- 
TION I N  THE ABSENCE OF VISUAL REFERENCE FRAME. 
IN: PROC. FIRST INTERN. SYMP. ON BASIC ENVIRON. PROBL. OF MAN 
I N  SPACE, PARIS, 1962. 
Wien, Springer-Verlag, 1965, p. 378-394. 25 refs. 
posidon of the longitudinal axes of body and head to the directton of the re- 
sultant acceleratton above 1 g. With dissociation of the direction of the lon- 
gitudinal axes of body and head, and exposing them separately in varying 
angles to the direction of the resultant acceleratton, information is obtained 
on the contribudon of systems involved in the perception of the vertical. Con- 
clusions are derived from results of experiments on 1 5  volunteers subjected 
to a total of 397 different combinations of body and head position with re- 
sultant accelerattons between 1.0 and 3.0 g. The position of the longttudinal 
axis of body or head influences the directions of the apparent vertical. The 
effect of the position of body and head i s  addtttve. The accuracy of esttmation 
of the directton of the resultant acceleration is optimal up to 1.5 g, when body 
and head are held in the directton of the resultant acceleration. Above 1.5 g. 
the direction of the resultant acceleratton is underesdmated when the vector 
of forces moved transiently through a frontal place to its flnal podtion. The 
directton of the resultant acceleration is increasingly overesttmated when the 
vector of forces moved transiently though a sagittal plane to its flnal position. 
The precision of estimation of the apparent vertical is higher during lateral 
acceleration than during backward acceleratton. The precision decreases 
slightly with tilt of body and head away from the directton of gravlty. 
The perception of the apparent vertical without vlsual cues depends on the 
A66-80164 
METHODS FOR SOMATIC CLASSIFICATION OF PILOTS ACCORDING TO 
STATUS OF FUNCTIONAL MUSCULAR, CIRCULATORY AND RESPIRATORY 
CAPACITIES, AND POSSlBlWIlES OF FURTHER DEVELOPMENT WRING 
TRAINING. 
Gunnar S u b  (Uppsaia U. Hosp., Dept. of Clin, Physiol., Sweden). 
IN: PROC. FIRST INTERN. SYMP. ON BASIC ENVIRON. PROBL. OF MAN 
IN SPACE, PARIS, 1962. 
Wien, Springer-Verlag, 1965, p. 395-404; discusdon, p. 404-405. 43 refs. 
Results of testtng of the physical capmutty 01 Swedtsh A U  Force personnei 
of different ages carried out systemattcaliy for a number of years are presented. 
Physical capability depends on the dtmensions of different body organs and 
systems and on their dynamlc functions. Mmensions a s  well a s  dynamtc func- 
tlon nuy be moduhed by -ai factors, ruth u growth antlagin& physical 
trainlng, dysfuncdon and disease, and state of numitton. Different aspects of 
physical capabtltry can be  defined, though wtch somewhat arbiuaxy border- 
lines, such a s  muscular, circulatory, respiratory, and metabolic- regulatory 
capacity. The results are evaluated as indtces of maximal functtonal output 
and of maximal steady-state level. These indices of physical capability depend 
o n  the dimensional praequir\tes as ad1 aa on the t[nt.cy of the hornso- 
smtlc regularwe functtons. The dtnamt hdtces ace muruLug interrelated, to 
a greater o r  lesser degree, in the normal tndtvtdual. Appratsal of these inter- 
relationships is an important part of the testtng procedure. 
A86-8016s 
MOMTORING AND PREDlCnON OF NERVOUS FUNCnONS IN SPACE. 
w. Ross Adcy (CaHf. U., Brain Res. Inst., Space Bot. Lab., Lor Angeler) and 
Don D. Flickbger. 
IN: PROC. FIRST INTERN. SYMP. ON BASIC ENVIRON. PROBL. OF MAN 
IN SPACE, PARIS. 1962. 
WiCn, Sptlnga-Vetiag, 1985. p. 406-423; dtwussion, p. 424. 2 1  rd r .  
R-gntzing the exweme imporranee of rnonicodng and evaiuattng den- 
ness, judgment, purposeful motor responsiveness during critlcal stages of 
future space missions, a prototype EEG recordlng equipment was developed 
which meets the unique and rigld requirements trnposed during space flight. 
Concomitantly with the required equipment and test and development a series 
of studies was conducted in animals exposed to simulated stresses of space 
flight up to 1 4  days duration. These studies included the effects of acceleration, 
vibration, sensory deprivation, hallucinogenic drugs on disuimtnattve per- 
formance, alertness, and sleep-wakefulness cycles; with concomitant assays 
being made of steroid and catechol amine metabolism. As a basic keystone 
around which our final objective could be realized, the University of California 
a t  Los Angeles Space Biology Laboratory nas pioneered in tne appiication 
of 3 complex computer techniques to the analysis of the EEG data recorded. 
Differences in these various quantitattve and qualitattve functtons analyzed 
have been seen in many of the responses studied, and the results thus far 
encourage the view that these techntques are more revealing of early signifi- 
cant changes than most others in current use. 
A66-80166  
E. C. Wonz and A. C. McTee (Garrett Corp., Airesearch Manuf. Co., Lo8 
Angeles. Calif.) 
S-R RELATIONSHIPS AND TRANSFER OFTRAINING. 
Journal of Psychology, vol. 60, Jul. 1965, p. 277- 282. 7 refs. 
Thirry-f{ve subycts psrt{clpated in a simple stimulus-response task on a 
visual display. The problem involved the effects of training and test similarity 
on the difficulty of transfer for a paradigm in whtch test stimuli and responses 
are not new but are only simple rearrangements of previously learned S- R 
relationships. The difficulty of transfer gesponse reversal) is a s  follows: 0 )  
Transfer for the 20% reversal group was significantly faster than for the 40% 
or 60% groups but not significantly faster than that for the 80% or 100% re- 
versal groups. (2) The 100% reversal group was significantly faster than the 
40% or 60% group. Therefore, a curvilinear funcdon characterizes the re- 
lation between transfer difficulty and the number of s- R relationships altered. 
The data are discussed with respect to the Skaggs- Robinson hypothesis of a 
curvllinear relattonship between similarity and facilitation flobinson, E. S., 
1927), Osgood's third law of transfer of training (1 953), and the dlsulmination 
hypothesis formulated by Mowrer (1 945). 
A66-60167 
PROGRESS IN THE NEW BIOLOGY OF DREAMING. 
Frederick Snyder (Natl. lnst. of Mental Health, Sect. on Psychophysiol. of 
Sleep, Bethesda, Md.) 
(Am. Psychiat.Assoc., 121st Ann. Meettng, NewYork,N,Y.. May 3-7, 1965). 
01. 122,Oct. 1965, p. 377-391. 150  refs. 
subiecttve concornitant of a Dhvsioionical 
state distinct-from sleep and wakefulness. The physiologtcal phenomenon 
associated with dreaming reports in man is the rapid eye movement state 
(REMS) which has been demonstrated in all mammals includtng opossum. 
Other characteristics include shallow, trregular respiration; diffuse, twitch- 
like muscular movement with some gross movement of exttemittes; increased 
respiratory and pulse rate; increased systolic pressure in man; and 2-3/sec. 
"saw-tooth'' shaped waves on  the electroencephalogram preceding or over- 
lapping clusters of eye movements in man. REMS resembles arousal except 
for differences in the brain motor funcdon. Periodic occurrences of REMS is 
dependent upon certain nuclei of the rhombencephalon. Locus coeruleus of 
the pons is necessary for the tonic motor inhibition assoctated with REMS. 
Its ablatton results in release of rage-like motor behavlor. Inducdon may be  
humoral, wtth experimental support for either a cholinerglc or an adrenergic 
mechanism. Ddld t  in REMS is made up quantttattvely. REMS deprivatton is 
rellected by increased cortlcal excitability, completely reversible upon re- 
cnvey. A pnsZhlr adaptive fiinction of REMS is hypothesized and certain 
impltcations drawn for clinical and mental disorders (narcolepsy, nocturnal 
angtna, duodenal ulcer attacks, schizophrenia, sleep deprivation). 
A M -  80188 
RECENT STUDIES ON THE BIOLOGICAL ROLE OF RAPID M E  MOVEMENT 
SLEEP. 
William C. Dement (Stanford U. School of Med., Palo Alto, Caltf.) 
(Am. Psychiat.Assoc., 12lstAnn. Meeting,NewYork,N.Y., May 3-7, 1965)-. 
AmestcanJournaiof PsychiaQvoi. 122,Oct. L965,p.404-408. 15rda.  
m w  MH-08185. 
Behavtorat and physiologlcal effects of raptd eye movement sleep @EMS) 
deprivation were Investgated in human and animal expertments. REMS I s  . 
maintained by a homeostattc mechanism, and is characterized by a constancy 
aupasriag rhr of deep. Recovexy from REMS deprivation In focm of a corn- 
penmrory rtse occurs In a highly quantitative man= sren afm a 5 day delay 
tn which REMS is held to a basellne amount. In cats, mended deprh t lon  of 
30 to 70 consecutive day1 shows a cumulattrre meet up to 30 days, but very 
little change thereafter. This is interpreted in favor of a biochemical regulatory 
mechanism where a certain enzyme system secretes an insttgattng compound 
that Ls used by REMS. la REMS deprlvatlon tt acntmubter to a m  lsrrlas 
whtch tt b-6 to leak out of rhe n m u 6  sysem. In support of thts hypathci4 
lnlecnons of caebtol spinal auld from REMS d e p d v d  cata CPUM a ZLM in REMS 
in reciplents. Convulstve experience (elecrro-shock) abolishes compenwory 
rise after REMS deprtvatton. Behavioral mantfestations of REMS deprivation 
A66-80169 
are: restlessness, prowling, abnormal appetite after starvation, and increase 
in sexual behavior. REMS primary role may be to provide needed activity in 
terms of primitive or instinctual behavior for the developing nervous system 
in the neonatal and/or embryonic period. In contrast to adult animals which 
iarely suffer from insomnia, disturbance of this system may occur in man. 
Efficacy of elrxuoconvulsive therapy may be due to its property to reverse 
REMS deprivation effects. 
A66-80169 
SIMILARITY OF RADIATION PROTECTION MECE4NISM OF AMINOTHIOLS 
AND ANOXIA LOB OBSHCHNOSTI MEKHANIZMA RADIOZASHCHITNOGO 
DEISTVIIA AMNOTIOLOVI ANOKSIll. 
E. 1A. Graevskii. M. M. Konstantinova, 0. M. Sokolova, and A. G. Tarasenko. 
DokladvAkademiiNaukSSSR,vol. 164,110. 2,  Sep. 11, 1965,p.441-444. 
16 refs. In Russian. 
The similarity in radiation-protection mechanisms of two aminothiols, an 
indole-derivative, and anoxia was studied in albino mice, who were subjected 
to gamma-radiation. The protection was evaluated by the ability of the animals 
to survive 30 days after exposure. The level of the sulfhydryl group in spleen 
tissues was determined. All factors (serotonin, cystamine, cysteamine, and 
anoxta) caused a definite increase in the sulfhydryl group content. After In- 
jections of aminothiols, this increase was greater than could be expected from 
the simple chemical action of these compounds. In fact, their concentration in 
the spleen was decreased. The reason for the sulfhydryl increase nus t  be sought 
not in the simple macromolecular reaction, but rather in a catalytic action, 
which can cause formation of endogenous sulfhydryl-containing compounds 
other than glutathione, in which the thiol hydrogen has great reactivity. These 
compounds must be of low molecular weight and can form metabolically stable 
compounds with biomacromolecules, possibly, through bisulfide coupling. 
Also, these sulfhydryl compounds could react with free radtcals by inactivating 
them and interrupting the damage process. This point of view could explatn 
the high effect of anoxia, which is always greater than that of chemical radia- 
tion-protectors. 
A66- 80170 
REGULATION OF OXIDATION AND PHOSPHORYLATION CORRELATION I N  
CEREBRAL TISSUES IN OVERCOOLING AND HEATING IREGULlATSllA 
SOPRlAZHENllA OKISLEMIA 1 FOSFORlLlROVANllA V TKANIAKH 
GOLOVNOGO MOZGA PRI PEREOKHLAZHDENII I SOGREVANlll . 
IA. 1. Veksler and Z. S. Gershenovich (State U., Dept. of Biochem., Rostov on 
Don, Russia). 
Biokhimiia,vol. 30, May-Jun. 1965, p. 449-456. 27 refs. In Russian. 
were not correlated in vivo at  some stages of hypothermy induced by 2.4- 
dinitrophenol. InJection of the solution greatly affected the metabolism of 
macroergic phosphate compounds by the effect varied with the stage of over- 
cooling. At the ftrst stages and during rewarming, oxidation and phosphoryla- 
tion activlty was separate while final stages were accompanied by a high degree 
of oxidative-phosphorylation with intensive resynthesis of macroergic com- 
pounds. The stages in dynamics of labile phosphate in the brain, so char- 
acteristic for hypothermy, are  largely conditioned by periodtc reshunling of 
oxidation from the phosphorylating to the non-phosphorylating pathway. These 
interrelations have been confirmed in in vitro experiments of the brain cortex 
of hypothermic animals. 
A66- 80171 
THE STRUCTURE AND COMPOSITION OF FATTY ACIDS OF THE ALGAE 
CHLORELLA LIPIDS LSTROENIE 1 KOLICHESTVENNYI SOSTAV ZMRNYKH 
KISLOT LlPlDOV VODOROSU CHLORELLA]. 
A. G. Vereshchagln and G. L Kliachko-Gunrich (USSR, Acad. of Sci., K .  A. 
nmlrlareva Inst. of Plant Physiol., Moscow). 
Biokhimiia,vol. 30, May-Jun. 1965, p. 543-550. 2 2  refs. In Russlan. 
Dry Cells of algae Chlorella DyTenoidosa 82 and Chlorella sp. K. harvested 
during the logarithmic phase of the culture growth contain 27% @ry weight) 
benzene-soluble Hptds. The Hptds have 1 2 %  @y weight) unsapontiiable, 2 1% 
fatty acids and some 65% water-soluble lipid constituents. Sterols, alcohols, 
and altphatic hydrocarbons were found in the unsaponiflable fraction. Farcy 
acid methylestus were separated, identifled, and quantitatively estimated by 
gas-liquid chromatography, reversed-phase panltion chromatography, and 
partition chromatography in a system containing silver ions. The two algae 
strains cited above have the followlng fatty acid composttion: myrlsttc, 9. 
tetradecenok, palmttic, 9-hexadecenoic, 7,lO-haadecadtenotc, 7,10,13. 
hexadecaulenoic, heptadecenoic, stearic, olelc, linoleic, Hnolenic acids. The 
role of internal and external factors In the higher fatty acid biosynthesis by 
algae cells is  discussed. 
A66-60172 
SOME PHYSIOLOGICAL REACTlONS OF MAN UNDER CONDITIONS OF 
WFIGHTLESSNESS INEKOTORYE FMOLOGICHESKIE REAKTSII CITELO- 
VEKA V USLOVllAKH KRATKOVREMENNOI NEVESOMOSTII . 
1.1. Kas'tan, A. S. Krasovskli, I. A. Kolosov, M. A. bmova ,  V. 1. Lebedev, 
and 8. N. lurov. 
b y , n o .  5, Sep.-oct. 1965, 
p. 633- 846. 36 refs. In Rusdan. 
In animal experiments respiration and phosphorylation in brain tissues 
In 120 parabolic flights, physiological responses of men to acceleration 
and weightlessness were studied. Parabolic flights were shown not to induce 
pathological changes in the organism, or in the morphology and biochemical 
values of blood and urine. Concentrations of nonssterized fatty acids after 
the first parabolic flight significantly increased in the majority of cases. Suf- 
ficient tolerance of the effects of weightlessness may be indicated by: fl) in- 
significant changes in pulse frequency in the weightless state; (2) adaptibility 
to illusions of countenotation and aftenotational nystagmus after a series of 
parabolic flights and (3) absence of unfavorable sensory and vestibular te- 
actions (space illusions, dizziness, and motion sickness). 
A66-80173 
STABILIZED RETINAL IMAGES AND DISAPPEARANCE TIME. 
Michel Millodot find. U.. Div. of Optometry, Blonmincton). D ,  .__. . 
British Journal of Physiological oDtics,vol. 2 2 ,  1965, p. 148- 152. 9 refs. 
Experiments are presented attempting (l) to studv the effect of stabilizing 
retinal images on disappearance time, and (2; to quantify thts effect a s  a func- 
tion of the size of the stimulus (Landolt rings). The subject, wearing a Contact 
lens and vlewing monocularly through the optical system, U s e d  to provide 
stabilization of the image, tapped llghtly on a table when the previously pre- 
sented Landolt ring had completely disappeared. The disappearance occurred 
within a few seconds and was related directly to the size of the stimulus. No 
reappuuance O C C U K ~ ~  if nothing else was changed. 
A66-80174 
THE STATE OF THE INTRAORCANIC BLOOD SUPPLY OF THE LIMB 
MUSCLES DURING INTENSE PHYSICAL LOADS [PRO STAN INTRAORGAN- 
NOGO KROVOPOSTACHANNIA M'IAZIV KlNTSlVOK PRY INTENSYVNYKH 
Fl ZYC HNYK H NA VA NTAZ HENNl AK H 1. 
P. Z. Gudz' (Kiev Inst. of Phys. Culture, Dept. of Functional Anat., Ukr. SSR). 
Fiziologichnyi Zhurnal,vol. 11, Jul.-Aug. 1965, p. 477-484. 18  refs. In 
Ukrainian. 
During elevated physical loads, the functional capacity of the muscles 
depends to a great extent on the adaptability of the vascular system to the 
new physiological conditions. In an experiment on albino rats it was found 
that during the hypodynamic state many capillaries of the muscles are 
collapsed. The dilating arterio-venous anastomoses then let part of the arterial 
blood pass into the vetn, bypassing the capillaries. In animals, in a state of 
high working capacity (training), the capillary network of the limbs is  con- 
siderably dilated and new capillaries develop. The arterio-venous anastomoses 
contract, which secures the supply of the entire arterial blood to the capillary 
network of the muscles. Not only is hypertrophy of the muscle fibers noted. but 
their quantity Is Increased by longitudinal splitting of previously existing ones. 
This process is  preceded by a rearrangement of the motor innervation of the 
muscles- hypertrophy of the elements of the motor disks and development 
of additional motor nerve endings. Thus, a myoneural synapsis develops on 
each of the parts of the dividing muscle fiber. Under conditions of chronic 
fatigue the arterio-venous anastomoses dilate, and because of this, part of 
the artertal blood goes into the vein without reaching the capillary network 
of the working muscle. This is one of the causes of disturbancy of the ratio 
of loss to supply of energetic substances. Many muscle and nerve fibers are 
subjected to dystrophic and destructive changes under these conditions. 
A66- 60175 
THRESHOLDS FOR NEGATIVE AFTER-IMAGES. 
F. H. C. Marriott &I. Lab. of Physiol., Oxford. Great Britain). , -  
Journalof Phystology,vol. 180, Oct. 1985, p. 888-892. '12 refs. 
Grant PHS B- 1810 and Med. Res. Coundl SuDDorted research. 
After-images produced by black and Hght &gets 4O in diameter in 
pea-lpheral vision wlth very low illumtnation are described. The thresholds for 
the appearance of these after- images were measured and found to be almost 
the same as the thresholds for detection of the targets. These after- images 
are ascribed to neural effects and assodated with reactions described in 
elecaophysiological experiments on the mammalian eye. 
A66-80176 
SOME SPECULATIONS ON THE MARnAN CANALS. 
Dean Jamison (Stanford U., Pal0 Alto, Calli.) 
Publications of the Astronomical Society of the Paciftc, vol. 77, Oct. 1965, 
p. 394-395. 7 refs. 
A geothermal analogy is made between fault lines on Earth and the canals 
of Mars. Thls would in turn lead to speculating that these canals being of a 
warm, humid environment would be the most likely place to find IUe. This 
theory makes four predictlons of the enhonmental  conditions of the canals. 
The author proposes methods of verifytng these predictions including use of 
the Mariner and Voyager project$. 
A66-80177 
NOTE ON DELAYED AUDITORY FEEDBACK, EXPOSURE TIME AND RETEN. 
TION. 
50 
A6640186 
David J. King (Albion Coll., Mtch.) 
Perceptual and Motor Skills, vol. 21, Oct. 1965, p. 497-498.  6 refs. 
Grant NSF GB- 2845. 
Two groups of subjects, matched on  reading rate, were exposed to the 
learning material for the same length of time. The experimental group practiced 
under condttlons of delayed auditory feedback, the control group did not. The 
immediate retention of learned material was significantly poorer In the experi- 
mental ~ O U P .  The inhibition of immediate recall of connected meaningful 
material by delayed auditory feedback cannot be accounted for as a tuncnon oi 
the decreased reading rate and resultant greater exposure duration to the 
learning material. 
A86-80178 
ORGANISMIC VARIABLES AS PREDICTORS OF VIGILANCE BEHAVIOR. 
Charles G. Halcomb and Roger E. Kirk (Baylor U., Waco, Dallas, and Houston, 
Tex.) 
Perceptual and Motor Skills, vol. 2 1, Oct. 1985, p. 547- 552. 10 refs. 
Baylor Graduate Fac. Res. Fund supported research. 
variables are related to vigilance behavior. The vigilance task consisted of a 
cathode cay cihe d t s p k j  whkh was r.c=itc:d by 40 subjecEs for a period of 
4 hr. Several of the organismic variables (personality and intelligence test 
data) were related to monitoring behavior. These were self-control and flex- 
ibility a s  measured by the Caltfornia Psychological Inventory (CPl). Those 
subjects who scored high on both the intelligence test and the Achievement 
via Independence scale of the CPI showed no decline in their performance 
during the long monitoring session. These results suggest the feasibility of 
predicting subjects performance on a vigllance task from psychological 
measures. 
A86-80179 
THE VISUAL RESPONSE COMPONENT OF ROTARY PURSUIT TRACKING. 
Henry S. Rosenquist (Tulane U., New Orleans, La.) 
Perceptual and Motor Skills, vol. 21, Oct. 1965, p. 555-560. 10 refs. 
performance. Since this finding disagrees with reports by Melton (1 947), 
Ammons (1951), and Duncan(1957), the present experiment set out to test 
Adams'watching procedure for reliability and generality. Each of 198 sub- 
jects tracked the rotary pursuit for 5 min. with the right hand, next received 
one of 11 different treatments consisting of various durations of watching, 
resting or both and finally resumed tracking for another 5 min., using the left 
hand. After statistical adjustment of lefthand scores to the expected post- 
rest level, the results showed a decremental effect, supporting Adams, and 
indicated that the effect was functionally related to various durations of watch- 
ing and resting. 
This research was designed to test the hypothesis that certain organismic 
A d a m  (1955)found that watching the rotary pursuit affected subsequent 
A86 - 801 80 
NUMBER OF ALTERNATIVES AND SEQLENCE LENGTHIN ACQtiISITION 
OF A STEP- FUNCTION TRACKING TASK. 
Don Trumbo, Merrill Noble, and Lynn Llrich &an. State U., Manhattan). 
Perceptual and Motor Skills, vol. 21, Oct. 1965, p. 563-569.  7 refs. 
Grant AF-AFOSR 526-64. 
The roles of two task parameters, sequence length (N) and number of 
alternatives in the population from which the sequence was drawn &),were 
examined in a tracking task. The tasks were irregular stepfunction inputs 
wherein N was defined a s  the number of targets (steps) in a repeating se- 
quence and K was defined a s  the number of alternative target positions. N 
and K were varied independently in a 3 x 3 factorial design Wtth 9 suqects 
per cell. The major findings were that tracking performance, as measured by 
integrated error scores, is  affected by increases in N, but not proportionately, 
while neither K nor the N x K interaction was significant. Relations of the 
r m l t s  to verbal leamtng data are diwussed. 
A66-80181 
SOME TASK PARAMETERS IN SIMPLE PAlTERN RECOGNITION. 
Thornton B. Roby (Tufts L., Medford, Mass.) and Lorraine Low (Boston U. 
School of Med.. Mass.) 
PereepNal Md-Motor Sirills. MI. 21, On 1965, p. 607- 817. 
Contracts ONR 4 9 4 0 5 ) a n d A F  1 9 6 2 8 b 2 4 5 0 .  
The task presented to individual'subjects required identification of a 
particular set  of two digit numbers that was wholly contained in a larger set  of 
displayed elements. phre sxlmulus tactorr w a e  experimentally manipulated. 
Stze of the dtsplay set, number of presumptive panern sets, and density of 
display elements in the incorrect presumptive pattern sets were negatively 
related to accuracy of identification. The sixe of the pattern sets and the 
spatial distrtbution of pattern elements in the display were not related clearly 
to performance. The relevance of these studies to pattern identification in 
small group sttuations 1s discussed and illusaared. 
A66-80182 
SOME IMPLICATIONS OF MUSCLE TENSION CHANGES DURING DESYN- 
CHRONIZED SLEEP. 
Roy Yensen (New South Wales U., Australia). 
Perceptual and Motor Skills, vol. 21, Oct. 1965, p. 627- 634. 47 refs. 
From a brief review of studies of muscle tension during sleep it i s  con- 
cluded that the widely accepted positive correlation between cerebral and 
psychological activity and muscle tension does not hold during desynchronized 
sleep (DS). Some similarittes between DS and extreme relaxatton are postu- 
lated, and a check of this hypothesis is suggested. Possible peripheral 
mechanisms involved in changes in muscle tension are discussed, and a 
;:.niqo; : :r::c;*g-~-- !c $.~gges!& whereby fiinhrr insight into these 
mechanisms may be gained. 
A66-80183 
PERCEPllON BIBLIOGRAPHY: XXII. PSYCHOLOGICAL INDEX, NO. 18, 
1911. 
R. B. Ammons and C. H. Ammons (Mont. U., Missoula). 
Perceptual and Motor Skills, vol. 21, Oct. 1965, p. 667-670. 104 refs. 
from Psychological Index, XXII, no. 18, 191 1. 
This is an alphabetical listing of 104 references on perception, selected 
A66-80184 
TELLING A CGMP!-!TER HOW TO EVALUATE WJL'!TDIMENS!ONAL. 
SITUATIONS. 
D. B. Yntema and L. Klem (Mass. Inst. of Technol., Lincoln Lab., Lexington). 
IEEE Transactions on Human Factors in Electronics, vol. HFE- 6, Sep. 1965, 
If a person could tell a computer exactly how he would evaluate every 
p. 3- 13. 
alternative that might arise, the machine could decide between any two alterna- 
tives a s  the person himself would. A fairly realistic experiment was done to 
test the feasibility of "interpolation between corners"as a psychological 
method for telling a machine how to compute the worths of multidimensional 
alternatives. The results were satisfactory. A statistic called fractional disagree- 
ment is  proposed a s  the proper measure of the machine's success in mimick- 
ing the man's decisions. The concept of conflict between the dimensions of 
two alternatives is explained. The size of the conflict and the size of the dif- 
ference between the worths that the machine ascribed to the alternatives 
were found to help to predict the correctness of the machine's decision. Con- 
flict and dtfference in computed worth should, therefore, be useful in defining 
regions where the machine should give the dectsion back to the man and tell 
him to make the choice. 
A 6 6 -  80185 
A THEORY FOR OPTIMAL DETERMINISTIC CHARACTERIZATION OF 
TIME- VARYING HUMAN OPERATOR DYNAMICS. 
Walter W. Wienville (Cornell U., Cornel1 Aeron Lab., Inc., Buffalo, N.Y.) 
(IEEE Intern. Convention, March 22-26, 1965, NewYork, N.Y.) 
IEEE Transactions on Human Factors in Electronics, vol. HFE- 6, Sep. 1965, 
D. 53-61. 16 refs. 
NASA Contract NAS1- 3485. 
to determine the timeuarying dynamics of the human operator engaged in 
a tracking task. With this theory it is possible to obtain a time-varying im- 
pulse response function and a time varying transfer function which represent 
the action of a human operator In an open- or closeddoop control system. 
No special form of iiiput is required. The characterization, that may b e  In etcher 
real-time or nonreal-time, is based upon an exact theory of fixed-form optimiza- 
tion. A strongly convergent, definitely stable iteration technique can be used 
to realize the optimal characterization filter. The theory takes the time variation 
* -L - , - - . . I - -  --e----- ,.- .-..-&-- C s w v - f i n n  intn orm~nn!, go rhat it i s  "n- "L L11S ,rr'yurrsAr..y"..rr "...*.. ".... .I..__.__.
necessary to make the assumptton of slowly v m n g  dynamics. An uncertainty 
or compromise exists between the error, i.e., the error between the output 
of the human operator and that of the optimal characterizing filter, and the 
degree of variabilii of the optimal characterizing filter. This uncertainty is 
fundamental, and therefore cannot b e  circumvented. Although the theory has 
been verified by extensive experimental study, emphasis here is  placed upon 
presentation of the theory. 
A deterministic theory of characterization is  presented which can be used 
-..- -
AM-80186 
A SAMPLED- DATA FURSUIT TRACKING MODEL. 
John G. Kreifeldt (Case Inst. of Technol., Eng. Destgn Center, Cleveland, 
Ohio). 
IEEETrmsactions on  Human Factors in Electronics,vol. HFE- 6, Sep. 1965. 
p. 65-73. 6 Ids. 
NASA Grant NSG 107-61. 
A sampleddata pursuit hand tracklng model for the human operator is  
developed and tested. The model embodies the simplest a priori assumptions 
about human tracking behavior. The analytical model is presented along wlth 
the ntpcrlmentplly deramined frequency mnlfa characteristies of M analog 
computa buUt to have the same transfer function the mathematical model. 
Generally, good agreement was obtained in matching the model's frequency- 
and tlmedomain responses to those of a well trained human, tracking in 
pursuit fashion an input power spectrum flat to 0.64 C.P.S. 
51 
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A66-80187 
THE SELECllON OF ASTRONAUTS INCLUDING DYNAMIC TESTING. 
W. Randolph Lovelace 11, Ulrich C. Luft, Albert H. Schwichtenberg, Thomas 0. 
Nevlson, Robert Roper, Emanuel M. Roth, and G. Stanley Woodson (Lovelace 
Found., Albuquerque, N. Mex.) 
IN: PROC. FIRSTINTERN. SYMP. ON BASIC ENVIRON. PROBL. OF MAN 
IN SPACE. PARIS. 1982. 
Wten, Springer-V&lag, 1985, p. 35- 83; discussion, p. 63- 84. 3 4  refs. 
special examination and &valuation procedures for the determination of the 
physical, mental, and social wellbeing, of preselected, highly motivated, and 
experienced test pilots and astronauts is reviewed. These subJects repeatedly 
had proven th& ability to withstand the stresses of flight while performing 
their misstons. Durtng these years a group of clinicians and scientists have 
acquired a broad-interdisctpltnary approach to such examinations. I t  is an- 
ticipated that highly tratned and proven sctentists will ultimately become one 
of the members of a spacecrew. Of necessity they will need to partictpate In 
a fairly large ponlon of the astronaut training program. M o r  to their ex- 
amination and selection these men will not have been exposed to the stresses 
of flight so that their reaction to such stresses will be unknown. The Gemini 
program will be most helpful In the final selection, Indoctrination, and training 
of scientists a s  they can go along on orbital flights with an experienced 
astronaut. 
A66- 80188 
THERMAL HOMOIOSTASIS UNDER HYPOXIA IN MAN. 
T. P. K. Lim and U. C. Luft (Lovelace Found for Med. Educ. and Res., Albu- 
querque, N. Mex.) 
IN: PROC. FlRSTINTERN. SYMP. ON BASIC ENVIRON. PROBL. OF MAN 
IN SPACE, PARIS, 1982. 
Wien, Springer-Verglag, 1 9 8 5 , ~ .  132-  145. 1 2  refs. 
Human subjects were exposed to cold (4OC. relative humidity (RH) 30%), 
warm (40S0C., RH 807J and neutral (27OC. RH 30%) environmental condi- 
tions for two hours while breathtng gas mixtures simulattng an altitude of 
6000 m. (Inspked PO?: 65  mm, Hg.) and for a control perlod of the same du- 
ration breathing air. In  the cold, no difference was observed in the course of 
skin temperature between the hypoxic and eupoxic tests. Core temperatures 
were matntatned constant in the presence of vigorous shivertng whereby 
metabolic rate was increased 2 to 3 fold. In the warm environment, the core 
temperatures gectal and gastric) were consistently htgher with oxygen lack 
than in the controls, but the rate of increase in temperature was the same. 
At the end of the tests rectal temperature was at  an average 39OC. The effects 
of combined thermal and hypoxtc stress on cardiovascular and respiratory 
activity appeared to be additive. Subsequently, stmtiar experlments were per- 
formed on lightly anesthetized dogs, where hypoxia of a more severe degree 
(Inspired PO?: 52, 41 and 29 mm. Hg) was employed. In these animals hypoxia 
invariably inhibited or  entirely suppressed shivering, and in the cold they 
suffered a moreraptd fall of mean body temperature under hypoxia than on 
air. Expertments in which a normal parttal pressure of CO2 was maintained 
by partial rebreathing suggest that hypocapnia may contribute to the sup- 
presston of shivering In the cold. During the exposure to heat there was a 
marked factlitation of panting under hypoxia, giving rise to extreme hyperpnea 
with hypocapnia. 
A68-80189 
TOLERANCE TO THE COMBINED EFFECTS OF COLD AND OF ABNORMAL 
ATMOSPHERE. 
Radoslav K. AndJus pelgrade U., Fac. of Sci.. Inst. of Phystol., Yugoslavia). 
IN: PROC. FIRST INTERN. SYMP. ON BASIC ENVIRON. PROBL. OF MAN 
I N  SPACE, PARIS, 1982. 
Wien, Springer-Verlag, 1985, p. 105- 130; discussion, p. 131. 29  refs. 
The relationship between the effects of cold (external and Internal) and 
dlffuent forms of anoxla is  discussed on the basis of data from animal ex- 
perlments, especially from the point of view of tolerance limits and with some 
reference to the underlying mechanisms. Resistance to external (envlron- 
mental) cold is impaired by hypoxia (hypercapnia) which Interferes with 
thermoregulation and renders dUficult the matntenance of thermal homeostasts. 
Hypoxia may act as a hypothermla-lnducing agent in a cold environment which 
by Itself can be tolerated without change of body temperature. On the other 
hand, even such changes of ambient atmosphere, which at  higher environ- 
mental temperatures can be compensated by phystological regulatory mech- 
anirms, may induce in the cold serlous disturbances of thermal homeostasis. 
From the polnt of vlew of homeostatic resistance, therefore, a mutual potenti- 
ation of the effects of cold and anoxia may be descrtbed. From the survival 
point of view, however, Internal cold (hypothermta), induced by anoxia in a 
cold envltonment, may have a protective value; the fall of body temperature 
renders the homeotherm capable of surviving under anoxic condttions whtch 
would be lethal at normal body temperature. 
A66- 80190 
SOME PRINCIPLES OF THE FORMATION OF ARTIFICIAL ENVIRONMENTS 
IN MANNED SPACE SHIPS LNEKOTORYE PRlNTSlPY FORMIROVANllA 
ISKUSSTVENNOI SREDY OBlTANlIA V KABINAKH KOSMICHESKIKH 
KORABLEI I .  
The present status of a continuing thirteenyear problem of comprehensive 
A. M. Gentn, 0. G. Gazznko, and N. P. Sergeev (USSR, Acad. of Sci., h ~ u o c O W ) .  
IN: PROC. FIRSTINTERN. SYMP. ON BASIC ENVIRON. PROBL. OF MAN 
IN SPACE, PARIS, 1962. 
Wien, Springer-Verlag, 1985, p. 285- 301. 5 refs. In R u s h n  and English. 
The problem of aeat ing a tolerable environment has Its own specific 
features which are detamined by the conditions peculiar to space flight. The 
following are of p u t  importance: (1) there are no materials or  substances 
in the external surroundtngs which could be used to form an artificial environ- 
ment in the space capsule; (2) man’s continuous occupation of the capsule’s 
artificial environment for a lengthy period; (3) the strtct limitations on power 
supplies, wdght and dimendons of the cabin and all i ts  parts; and (4) the  
practical imposslbility of securlng complete p ro t sdon  from certain cosmic 
flight factors $rimary cosmic radlatton, etc.). The efficiency of the systems 
used to regenerate and condition for consumption supplies of water, air, and 
food, is the decisive factor In mntntaining optimum Conditions in the anitlcial 
envltonment of the space capsule. Theoretically fus ib l e  systems for preserv- 
ing human IUe on the basts of physical, chemical and biological processes 
are presented and appraised. 
A66- 80191 
SOME CHARACTERlSTlCS OF STRESS REACTIONS [QUELQUES DETAILS 
GENERAUX DES REACTIONS STRESSANTESI. 
M a n  Moravek (Karlovy U., Inst. de  Med. Aeron., Prague, Czechoslovakia). 
IN: PROC. FIRST INTERN. SYMP. ON BASIC ENVIRON. PROBL. OF MAN 
I N  SPACE, PARIS, 1982. 
Wien, Springer-Verlag, 1985, p. 302-307. In  French. 
The following stresses were investigated: (l) A 100 km. march lasting three 
days (lo0 sub]ects), (2) sleep deprivation for 48 to 105 hours (7 sub]ects), 
(3) a short period of sleep deprtvation p p  to 48 hours) under strong emotional 
strain (10 subjects), (4) 5 d a y  stanration (8 sublects), and (5) oxygen starvation 
induced by simulating an altitude of 5,000 to 8,000 m. (700 sublects). Some 
of the main conclusions reached are: (a) the changes caused by stresses in 
question are generally spectflc in character; @)reactions vary considerably 
from tndtvldual to Individual, the difference in many cases being greater than 
between the same indtvidual’s reactions to various stresses: (c) the changes 
provoked by stratn of longer duration do not follow a simple linear course; 
(d) all changes occurring in htgher nervous activity under stress are Identical 
in form with those observed in neurotics; (e) the most typical feature is a dts- 
turbance in internal inhtbition (as reponed by Pavlov); $)there is no slmple 
correlation between btochemical reactions and reactions in higher nervous 
activity; and @) exposure to prolonged stress lowers resistance to supertm- 
posed stress of short duration. 
AM-80192  
OBSERVATIONS ON HEART RATES AND CARDIODYNAMICS DLRING 
PROLONGED WEIGHTLESSNESS SIMULATED BY IMMERSION METHOD. 
Julian Walawskl and Zbigniew Kaleta p e d .  Acad. and Mil. Inbt. of Aviation 
Med., Dept. of Pathophysiol., Warsaw, Poland). 
IN: PROC. FIRSTINTERN. SYMP. ON BASIC ENVIRON. PROBL. OF MAN 
IN SPACE, PARIS, 1962. 
Wten, Springer-Verlag, 1985, p. 179-185. 9 refs. 
electrocardtograiu PCC)  an I blood pressure was studted in rabbits. The 
animals were under urethane narcosis to eliminate the influence of the central 
nervous system. The experimental animals were submerged in 1% solution of 
NaCl at  temperatures ranging from 34 to 35OC. Respiration was made possible 
by tracheotomy tube connected with a resptratory valve. Blood pressure from 
the carottd artery was registered kymographically using a mercury manometer. 
ECG electrodes were tntroduced under the skin of the fore and hind extremities. 
All Incisions were sutured carefully to avoid contact of electrodes with the 
Immersion fluid. The immersion pertod ranged from 1 2  to 24 hours. No stg- 
ntftcant change was observed in either ECG or blood pressure. 
The effect of long-term weightlessness, simulated by immerston, on the 
A68-80193 
PROBLEMS IN AIR TRAFFIC MANAGEMENT. V11. JOB AND TRAINING 
PERFORMANCE OF AIR TRAFFIC CONTROL SPECIALISTS- MEASURE- 
MENT, STRUCTURE, AND PREDICTION. 
David K. Trltes, Bart B. Cobb (FAA, Office of Aviation Med., Oklahoma City, 
Okla.), and M. Cltnton Mtller (Okla. U., Med. Center, Btostattst. Unit, Oklahoma 
Aeros aceMedtclne,vol.38,Dec.1985,p.1131-1138. 13refs. 
ContraPct FA/AC-4- 730. 
hundred Air Traffic Control Speciahts  (ATCS) representing Enroute, Terminal, 
and Flight Service Station spectalties revealed that training performance 
measures reflected (1) performance In the training laboratortes, (2) academic 
performance, and (3) instructors’ oplntons. In the ]ob performance area, 
supnvisors seemed to be evaluating (1) overall performance of an ATCS, 
(2) hts interpersonal orientation, (3) Job orientation, (4) Job potential, (5) Job 
performance and (8) emotional stability. By examining the predtctabtlity of the 
job performance measures by tratning performance, aptitude tests, previous 
]ob relevant expertence, and demographic characteristtcs, evidence was elicited 
City). 
A statistical study of training and Job performance measures of several 
52 
b 
that (1) the ATCS specialties differ in the characteristics required for job per- 
formance, (2) terminal supervisors more consistently evaluate their ATCS in 
comparison with enroute supervisors, (3) opinions of the ATCS training course 
instructors are the best predictors of subsequent job performance, and (4) 
aptitude tests, previous job-relevant experience, and age a t  entry into training 
are related to job performance but not at very high levels. 
~ a a  o n q n ~  
ENDOCRINE AND METABOLIC RESPONSE OF DOGS TO WHOLE BODY 
I . - - - " " - , -  
VIBRATION. 
Ben B. Blivaiss, Renato Lina- Modignani, Giorgio Galansino, and Pier0 P. Foa 
(Chicago Med. School, Dept. of Physiol., Ill.) 
Aerospace Medicine,vol. 36, Dec. 1985, p. 1138-1144. 45 refs. 
Contract AF 33(616)6889. 
To determine the endocrine and metabolic response of restrained dogs to 
whole body vibration, pentobarbital anesthetized and non-anesthetized dogs 
were vibrated horizontally. After vibration of anesthetized dogs at either 4 C.P.S., 
0.4 g for 30 minutes or 2 hours, or at 10 c.P.s., 2.3 g for 2 hours, there was 
an  average increase of 4.06 mcg. 1 7 -  hydroxycorticosterotds (17-OH- CS) per 
100 ml. plasma and a stgnificant increase in blood epinephrine but not serotonin 
o: norepinephrine. Shak!:g a t  4 c.P.s., 1.7 g for 30 minutes produced less of 
a change in plasma 17-OH-CS than at 0.4 g. However, shaking at 4 c.p.s for 
6 hours led to greater increase in plasma 17- OH- CS at 1.7 g than at 0.4 g. 
Non- anesthetized dogs shaken at 4 C.P.S. for 30 minutes had a greater increase 
of plasma 17-OH- CS than similarly shaken anesthetized dogs, thus showing 
a greater sensttivity of kinesthetic receptors to vibratory stimult. Posstble 
mechanisms for alterations in endocrine function are dtscussed. 
A66- 80195 
INFLUENCE OF LOWER BODY NEGATIVE PRESSURE ON THE LEVEL OF 
HYDRATION DURING BED REST. 
Lawrence E. Lamb and Paul M. Stevens (Aerospace Med. Mv., USAF School 
of Aerospace Med., Brooks AFB, Tex.) 
AerospaceMedicine,vol. 36,Dec.1985.p. 1145-1151. 8refs. 
manifested by a decrease in fluid balance, body wetght, and plasma volume, 
accompanied with an  increase in hematocrit. After the changes from bed rest 
had occurred, the use of low body negarive pressure (LBNP) over a twoday 
Period resulted in rehydration manifested by an increase in flutd balance, body 
weight, and plasma volume. accompanied with a decrease In hematocrit. The 
use Of LBNP I s  an  effective means to restore hydration, after recumbency 
diuresis has occurred. This has important applications to manned space flight 
when it is  desirable to maintain the level of hydratton. 
A86-80196 
EFFECTS OF 9- ALPHAFLUOROHYDROCORTISONE ON DEHYDRATION DUE 
TOPROLONGEDBEDHEST. 
Paul M. Stevens and Theodore N. Lynch (USAF School of Aerospace Med., 
Internal Med. Branch Aerospace Med. Sci. Mv., Brooks AFB. Tex.) 
Aerospace Medictne,vol. 36, Dec. 1965, p. 1151-1156. 19refS. 
occur during six days of bed rest were studied in four healthy subjects. During 
the fkat 14- hours of bed rest a loss of weight and an increase in urinary water 
and sodium excretion was noted in all subjects. By the  end of ths sixth day of 
bed rest the hematocrit had increased while the plasma volume had decreased 
by a mean of 560  cc. The experimental protocol was then repeated, but 9-  
alphafluorohydroconisone, 2 mg./day, was given during the last two days Of 
h d  rmt. n i i r l n ~  this time, the welght increased, water and sodtum retentton 
occurred, the hematocrtt decreased end the plasma volume showed a sig- 
nificant increase of 239 cc. by the end of the slxth day of bed rest. It i s  Sug- 
gested that part of the "orrhostatic decondttioning"descrlbed following pro- 
longed bed rest is  due to plasma volume loss and that neatment wtth mo days 
of 9- alphPnuorohydroco~sonc b a stmple and &dent way to repIaC phsM 
volume losses due to prolonged bed rest. 
In four subjects bed rest was used to Induce recumbency diuresis. This was 
The effects of 9-alphafluorohydrocortisone on the metabolic changes which 
A66-80197 
USAF AIRCRAFT ACCIDENTS 1NVOLVlNG TEN OR MORE FATALITIES. 
Anchard F. Zella (Deputy The Inspector Gen., LUe Sci. Mv, Norton AFB, 
AerospaceMedlclne,vol. 36,Dec. 1965.p. 1156-1159. 5rds. 
Msaster accidents, deftned as those involvtng ten or more fataltties, are 
not an Inconsequential part of the total A k  Force aircraft accident picture. Yet, 
deaplte their rpaxrulsr natura ud the grm M o u n t  of public Interest whifh 
they (uouae, they are not t h e  major source of accident lor8 to the Air  Force In 
m a r d a l ,  money, or Ilves. Of the 14,166 acctdmts expertenced durlng the 
p a l 4  1953 through 1962.61 fell Into the  dlsaater categorg. These remlted 
in 1,641 fatalittes. An addtttonal 2,461 fatal acctdents invoked 5,989 casualttes. 
Msaster accidents are notable for the number of instances in which the cause 
of the rocldcM cannot be &tambed. When the cauw b dezmmtned, the pu- 
tan La qutte comparable to thu for the lesn severe aeFldents, aith mor o n  the 
p M  of the pilot being moat frequently assessed. As it  Is not posoible to predict 
when a potenttally Insignificant occurrence may degenerate into a tragedy, 
there are no remedial measures unique to the preventton of dtaasters. 
W.) 
A66-80201 
A66-80198 
COMPARATIVE EFFECTS OF PROLONGED ROTATION AT 10 RPM ON 
POSTURAL EQUILIBRIUM IN VESTIBULAR NORMAL AND VESTIBULAR 
DEFECTIVE HUMAN SUBJECTS. 
Alfred R. Reglyand Robert S. Kennedy P.S. Naval School of Aviation Med., 
Pensacola, Fla.) 
(Aerospace Med. Assoc. Meettng, New York City, Apr. 26, 1965 . 
AerospaceMedicine,vol. 36,Dec. 1965, p. 1160-1167. 24reis. 
h . 5 A  suuvvrrai *cxau.iA. 
As a g e m s  of better understanding the role of the vestibular organs in 
relation to ataxic responses to prolonged rotation, two contrasting groups of 
subjects were utilized to (1) determine quantitatively to what extent two 
visually- enchanced postural equilibrium test performances of labyrinthtne 
defective subjects (L- D's) on a single rail of optimum difficulty become dis- 
turbed along the time axis of rotation (Experiment A), and (2) compare the 
performances of these L- D subjects with those of normal subjects in terms of 
postrotation effects a s  studied with a new standardized ataxia test battery 
(Experiment B). Rotation- induced ataxia was superimposed to an apprectable 
extent upon the previously present and characteristic vestibular ataxia in the 
1-D's (Exp. A), and upon cessation of rotation (Experiment B), there were 
significant decrements on all Test Battery performances of the normal group, 
whereas in the i- D group stgnifiitiiii decrements i 7 s e  obser-ved 0-3 Gn the 
two vtsually- enhanced tests. Other findings, which were considered tentative, 
are discussed in terms of several unresolved methodological problems in such 
experiments. 
A66-80199 
VERBAL COMMUMCAnON INTELUCIBILITY IN OXYGEN- HELIUM, AND 
OTHER BREATHING MIXTURES, AT LOW ATMOSPHERIC PRESSURES. 
Jultan P. Cooke and Sarah E. Beard (Aerospace Med. Mv., USAF School of 
Aerospace Med., Brooks AFB, Tex.) 
Aerospace Medicine,vol. 36, Dec. 1965, p. 1167-1172. 1 6  refs. 
AF Systems Command supported research. 
Thirteen simulated flights with 25 subjects and 4 chamber operators were 
performed udng some 8,300 numbers and words and 2,200 words in sentences 
to help evaluate communlcatton intelltgtbtlity In oxygen at 5 and 3.5 p.s.t.a., 
in oxygen- and- nitrogen a t  7 p.s.i.a., and in oxygen- and- heltum at 7 p.s.i.a., 
and to compare these findings with those obtained in room air at ground level. 
Three-way communication was carried out between chamber subjects, and 
ground level operators in room atr. No statistically significant differences 
could be detected in test results when either words within sentences or random 
numbers were employed, but unrelated words resulted in statistically significant 
differences in some cases. The same order of magnitude or less of errors re- 
sulted in a reduced oxygen- and- helium environment as in an oxygen environ- 
ment at the same oxygen partial pressure, thus indicattng no new communt- 
cation intelltgtbility problems are created by the additton of helium. Also, the 
effects due to tiring of lack of alertness create as many problems in room alr 
as do the reduced pressures U subjects are alert. More errors result between 
subjects in test environments than between subjects and operators, in which 
case phone communications equipment is  necessary. Most errors are of the 
rhyming type. 
A66-80200 
VALIDI'IY OF THE OCULOGRAVIC 1LLUSlON AS A SPECIFIC INDICATOR 
OF OTOUTH NNCTION. 
Ashton Graybtel and Brant Clark (U.S. Naval School of Aviation Med., Pensa. 
cola. FlaJ , -I 
. . _. . A r r n e n a r r M r H r i n r  -. - . .. . -. . ... - vnl .. . 3R - ., rhv - .. . lORS,?.!17Q-!?Al. . . 1 R w f a .  
NASA Grant R- 37. 
In experiments canted out on a human cenuifuge, normal subjects per- 
cdved the oculogravtc Illusion in both its dynamic and stattc aspectss, whUe 
the typical Illusion was not seen by any of the subjects wtth loss of labyrinthine 
function. Only two of these ten subjear described the dynamic chu.ctertrtica 
of the Illusion and none responded consistently in a normal manner. It I s  con- 
cluded that the typlcal oculogravtc Uluston I s  a vpHd tndlcntor of otonth function. 
Arguments are presented for concluding that nonotolith cues may evoke an  
atypical illusory response. Explanatory material on the nature of the oculogravlc 
illuston tm tncluded 81 an tnwductlon. 
A66- 80201 
EFFECTS OF ADRENALIN OR INSULIN ON THE PERFORMANCE OF WORK- 
ING AND RESTING SUBJECTS. 
Clayton R. Cola, W U l k m  A. McLaUan, and Donald R. Young (NASA, Ames 
RW. Can-, Moffsrt FlCld, M.) 
AemspaceMedktne,vol. 36,Dec. 1 9 6 5 , ~ .  1181-1186. 
The puformmce .nd physiological e f f a r  of adrendin or inaulin were 
studted in human subjects. After approxtmately eight hours of enforced work 
or rest, one group of nlne subject received insultn, and another group of nine 
subjaxsrsrmd admull% Ibe mWuatn  a c h  drug group pmklp8tad tn 
both a nolldng eondMon rad a remlng CoDdMon on sepmte aas fonr .  Short- 
term memory, choice reactton time, and steadtness tests were used to  evaluate 
subject performance. Ten pretnjmlon and seven posrtnfsetton sesstons of per- 
formance testing were gtven. Postinjection performance decrements occurred 
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on all three tests for all subjects, both working and resting, in the insulin group. 
Fewer decrements occurred in the adrenalin group. For the insulin group, 
postinjection decrements were most frequent in the working condition. How- 
ever, for the adrenalin group, postinjection decrements were most frequent 
in the resting condition. Three hours after injection, performance had not 
recovered to preinjection levels in the working condition of the insulin group, 
while recovery had occurred in all other conditions. 
A66- 80202 
SURVEY OF SOVIET ACTlVITY I N  THE USE OF ACTIVE CHEMICALS FOR 
SPACE CABIN A I H  REVITALIZATION. 
A .  W. Petrocelli (Gen. Dyn./Elec. Boat Div., Groton, Conn.) 
AerospaceMedicine,vol. 36, Dec. 1 9 6 5 , ~ .  1187-1191. 63refs. 
the maintenance of a habitable cabin atmosphere. The “active chemical“ has 
not been specifically identified in the available Soviet published literature. 
However, reasonably detailed descriptions of the properties of the “active 
chemical” have been given and, on the basis of those descriptions, it is con- 
cluded that the material employed was an alkali metal superoxide. Soviet 
scientists have been active for many years in the study of inorganic peroxides, 
superoxides, and ozonides a s  air revitalization materials. This activity is re- 
viewed and the significance of current Soviet basic chemical studies to future 
chemical air revitalization systems in analyzed. 
The Soviet manned space flights have relied on an “active chemica1”for 
A66-80203 
BEHAVIOR OF SERUM LACTIC DEHYDROGENASE IN MEN EXPOSED TO 
BRIEF, INTENSE THERMAL IMPULSES. 
Duncan E. McVean and Leandro Rendon (Aerospace Med. Div., Aerospace 
Med. Res. Labs., Wright- Patterson AFB, Ohio). 
AerospaceMedicine,vol.36,Dec. 1 9 6 5 , ~ .  1192-1193. 
AF Systems Command supported research. 
subjects exposed to brief, intense thermal impulses were determined by electro- 
phoresis on acrylamide gel. Total lactic dehydrogenase activity of the serum 
was also determined using a standard clinical method. No change was ob- 
served in either the serum lactic dehydrogenase isozyme pattern or in the 
total lactic dehydrogenase activity. 
Lactic dehydrogenase isozyme patterns in serum obtained from human 
A66-80204 
RADIATION HAZAHDS I N  OUTEH SPACE. 
Victor Baykin (USSR, Acad. of Sci., Astronomy and Geodesy SOC., Moscow). 
Aerospace Medicine,vol. 36, Dec. 1965, p. 1194-1195. 
Radiation hazards encountered by Russian astronauts are described and 
discussed. The astronauts’names, flight duration, and average dose radiation 
received are included. Radiation detection devices to warn the astronauts of 
impending danger are also discussed, a s  well a s  medicines provided for their 
use in emergencies to prevent radiation injury. None of the Russians had to 
use these protective medicines during flights of the spaceships Vostok and 
Voskhod. 
A66- 80205 
DIAGNOSTTC CRITERIA FOR GLAUCOMA AND THE PILOT. 
John R. Fnlay. 
AerospaceMedicine,vol. 36,Dec. 1 9 6 5 , ~ .  1196-1199. 1 8  refs. 
to glaucoma. Statistics suggest a significant amount of undetected glaucoma 
in pilots. Glaucoma should not be disqualifying. The standards regarding 
glaucoma should be made more realistic to reject only those patients who 
present hazard of sudden incapacitation or functional disability during their 
period of licensure. To detect glaucoma and prevent blindness, instrument 
tonometry should be a requisite part of the FA A examination in pilots over 
35  years of age. 
The FAA examination does not detect early glaucoma-only blindness due 
A66-80208 
AIRSICKNESS IN STUDENT AVIATORS. 
G. J .  Tucker, D. J .  Hand, A. L. Godbey, and R. F. Reinhardt (US. Naval School 
of Aviation Med., Sect, on Neuropsychiat., Pensacola, Fla.) 
Aerospace Medicine,vol. 36,Dec. 1 9 6 5 , ~ .  1200-1202. 
each flight during the pre- solo and basic acrobatic phase of training by the 
flight instructor for the presence or absence of nausea or vomiting during the 
flight. To be so rated, the airsickness had to be severe enough to cause in- 
ability to control the aircraft. In thts manner, a profile of the patterns of air- 
sickness was obtained on each student over the course of the primary flight 
training. The incidence of this type airsickness was 17.6% (1 88 students out 
of 1,067). Correlations between incidents of airsickness per student and their 
ground school grades and fllght grades were not statistically significant. There 
are  three main periods Uuring which the majority of airsickness occurs (79%. 
These are the initial three training flights, the seventh, and the first three dual 
acrobatic flights. These periods are closely correlated with the various and 
One thousand sixty-seven student naval aviators were rated a t  the end of 
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different peaks of physiologic and psychologic stresses during this phase of 
training and provide useful baselines for the evaluation of airsickness in student 
aviators. 
A66-80207 
EXERCISE AND THE PATELLAR REFLEX. 
Charles M. Tipton and Peter V. Karpovich (Springfield Coll., Physiol. Res. 
Lab., Mass.) 
JournalofAppiiedPhysiology,vol. 21,Jan. 1 9 6 6 , ~ .  15-18. 29refs. 
Grant Natl. Inst. of Arthritis and Metabolic Mseases A M  06724-01  555. 
The relationship between muscular activity and patellar reflex time (the 
time from the striking of the patellar tendon to the beginning of leg extension) 
of the right leg was investigated on male subjects between the ages of 1 7  and 
50 yrs. Riding a friction bicycle for 5 or more min. or performing 600 or more 
ipsilateral or contralateral extensions was associated with shortened times; 
but only the former was changed significantly. The Jendrassik maneuver be- 
fore and after exhaustive exercise shortened reflex time; however, the post. 
exercise readings did not approach preexercise times. Reflex times tended to 
shorten with training. The results demonstrated that reflex time will shorten 
or  lengthen, depending upon the amount of exercise performed. 
A66-80208 
BEHAVIORAL THERMOREGULATION IN YOUNG AND OLD RATS. 
Leonard F. Jakubczak (Veterans Admin. Hosp., Gerontol. Psychol. Lab., 
Jefferson Barracks. St. Louis. Mo.l 
Journal of A p p l l e d ’ P h y s i o l o ~ y , ~ ~ ~ ~ .  21,  Jan. 1966, p. 19-21. 10 refs. 
Grant N1 H HD- 1 8  208- 03. 
The purpose of this experiment was to determine whether there were age 
differences in thermoregulatory behavior, and to relate these differences to age 
differences in rate of loss of body heat in a cold environment. Thirty male 
Sprague- Dawley rats, evenly divided among three age groups, 7, 1 2 ,  and 
28 months of age, were placed in an experimental chamber within a refrigerator 
for 1 6  hrs. and were given access to a lever that turned on a heat lamp. The 
ambient temperature within the refrigerator was set at  Z0C., the output of the 
heat lamp was 2 50 watts, and the duration of each heat burst was 2 sec. 
Previous to this experimental session, determinations had been made of the 
effects of this low ambient temperature on the rectal temperature of the rats. 
Over the age range investigated, the rats learned and performed thermoreg- 
ulatory lever-pressing behavior equally well, and showed equal heat loss a s  
measured by rectal temperature. 
A66- 80209 
ROLE OF HYPOCAPNIA I N  THE CIRCULATORY RESPONSES TO ACUTE 
HYPOXIA I N  MAN. 
David W. Richardson, Hermes A. Kontos, William Shapiro, and John L. Patter- 
son, Jr .  (Va., Med. Coll., Dept. of Med., Richmond). 
Journal of Applied Physiology,vol. 2 1 ,  Jan. 1966, p. 22-26. 23  refs. 
Grants Natl. Heart Inst. H- 3361 and HTS- 5573 and DA hlD 49- 193-65-Gl53 .  
investigated in 18  healthy men. Cardiac output increased by 76Yw heart rate 
increased by 257” and arterial pressure did not change significantly in 9 sub- 
jects who breathed 8% oxygen in nitrogen for 7- 8 min. Addition to this in- 
spired gas mixture of sufficient carbon dioxide to raise arterial pC02 to its 
control value reduced the circulatory changes, but raised arterial oxygen tension 
from an average of 37 to 52 mm. Hg as  a result of increased ventilation. 
Abolition of hypocapnia without change in arterial oxygen tension, by reducing 
oxygen concentration from 9 to 7% when C02  was added to Inspired gas, 
produced no change in the circulatory responses to hypoxia in 1 2  sublects. 
Thus, hypocapnia does not appear to be responsible for the increase in cardiac 
output, heart rate, and forearm blood flow which accompany acute arterial 
hypoxia. 
The roll of hypocapnia in the circulatory response to acute hypoxia was 
A6E-80210 
CIRCULATORY RESPONSES TO IMMERSING THE FACE IN WATER. 
I. Brick (Belfast, Queen’s U., Dept. of Physiol., Northern Ireland). 
Journal of A lied Physiology, vol. 21 ,  Jan. 1966, p. 33- 36. 20 refs. 
flow in man during 1-  min. periods of breath holding while immersing the face 
in water, breath holding alone, and immerdon of the face alone while con- 
tinuing to breath through a breathing tube. Breath holding while immersing 
the face in water and breath holding alone resulted in almost identical re- 
sponses. In each case h e m  rate fell by about 1 Sq: and forearm blood flow 
fell by about 20%. The response to water touching the face was similar but 
smaller, heart rate and forearm blood flow both falling by about 10yp It was 
concluded that both water touching the face and breath holding contribute 
toward the reduction in heart rate and forearm blood flow found on immersing 
the face in water, the major contribution coming from the breath holding. 
Simultan%us m e a z e z n t s  were made of heart rate and forearm blood 
A E E - 8 0 2 1 1  
CIRCULATORY ADAPTATION TO ARM AND LEG EXERCISEIN SUPINE 
AND SITTING POSITION. 
Sture Bevegezd, Ulla Reyschuss, and Tore Strandell (Karoltnska Sjukhuset, 
Thoracic Cltn., Dept, of Cltn. Phystol. and Lab. of Clin. Physlol., Stockholm, 
Sweden). 
Journal of Applied Phystology, vol. 21, Jan. 1966, p. 37- 46. 31 refs. 
Karoltnska Inst. supported research. 
In  six healthy, young males the adaptation to arm, leg, and combtned 
arm and leg exercise was studied by cardiac catheterization in supine and 
Simne position. The hemodynamic and ventilatory rpapnnrer wcrc q ~ a !  rlitdno 
leg exercise and when more muscle groups participated as  during combined 
arm and leg exercise. During exercise with the arms, however, total ventila- 
tion, heart rate, and lactate formation were signiftcantly higher for a given 
oxygen uptake. Wtth arm exercise the systolic, diastolic, and mean pressures 
in the aorta increased more in relation to the cardiac output than when the 
legs pantcipated in the work. The observed differences In circulatory adapta- 
tion during arm versus leg exercise indicate higher sympatheric tone during 
arm exercise. The effect of body position was more pronounced during arm 
exercise only when the legs took part in the work. In the sirtlng position the 
stroke volume did not increase on transition from rest to arm exercise when 
the  legs were passtve. 
AM-80212 
RESPONSE OF CAPACITY VESSELS IN HUMAN LIMBS TO HEAD-UP 
TILT AND SUCTION ON LOWER BODY. 
Shlomo L. Samueloff, Norman L. Browse, and John T. Shepherd (Mayo Cltn. 
and Mayo Found. and Mayo Graduate School of Med., Rochester, Minn.) 
Journal of Applied Physiology, vol. 2 1 ,  Jan. 1966, p. 47-54. 31 refs. 
Grant NIH HE-05683. 
The “occluded”ltmb technique was used for continuous monitoring of 
reflexly mediated changes in venous tone in 10 normal subjects. Tilting to 
70’ head up and exposure of the lower pan  of the body to subatmospheric 
pressure (60 mm. Hg) caused a transtent increase in venous pressure tn the 
hand, foot, and forearm whose circularion was arrested, in contrast to a matn- 
rained decrease in forearm blood flow. On return to the horizontal or release 
of suction, another transient rise in venous pressure often occurred in associ- 
ation with an tncrease in forearm blood flow. The transient venous responses 
could not be related to the redistribution of blood caused by these procedures. 
It seems that reflex changes in tone of the capacity vessels in the limbs are 
not an essential part of the compensatory vascular responses for matntenance 
Of systemic arterial blood pressure in the upright position, although the 
transient increase in tension of the walls of the capacity vessels may aid the 
resistance vessels in reducing the rate of pooling of blood in dependent parts. 
A66- 80213 
INFLUENCE OF AGE ON THE CARDIOVASCULAR AND RENALRE- 
SPONSES TO TILTING. 
T. David Lee, Jr., Robert D. Llndeman, Marvln J. Yiengst, and Nathan W. 
Shock (NIH, Natl. Heart Inst., Gerontol. Branch, Bethesda; and Baltimore 
City Hosp., Md.) 
Journal of Applied Phystology, vol. 2 1 ,  Jan. 1 9 6 6 , ~ .  55-61. 29 refs. 
cardiac and renal function preceding, durlng, and following 45Ohead- up 
tilt. Both cardlac output and renal blood flow decreased with age in the 
resting supine posttlon. The decrease in the renal fraction of the cardtac out- 
put wtth age was small and not stattstically stgnlftcant. Ftfteen of twenty- 
one subjects tolerated 1 hr. of head- up tilt. Urine flow, glomerular filtration 
rate, renal blood flow, and electrolyte excretton fell with tilting in both young 
and old subjects. Stroke volume fell and heart rate, dtastoltc artertal pressure, 
%dpei$hei& vas ida  irsisrdnce inarased  in both age groups. Cardiac index 
fell stgnificantly only In the old subjects while systolic and mean arterial 
pressures increased wtth tilt only in the young subjects. No stgniftcant de- 
ferences in response to tilt were observed between the young and old subjects. 
Healthy male subjects, age 1 9  to 82, had simultaneous measurements of 
A66- 80214 
EARLY ERYTHROPOIETIN, BLOOD, AND PHYSIOLOGICAL RESPONSES TO 
SEVERE HYPOXIA IN MAN. 
William E. Sui, Donald C. Van Dyke, H. Saul Winchell, Myron Pollycove, 
Howard G. Parker, and Anne S. Cleveland (Calif. U., Donner Lab. and Donner 
PavUIon, Bericeleyb 
Journnl of Applied Physiology, vol. 21, Jan. 1986, p. 73- 80. 24 refs. 
PEC supported research. 
physiofoglcal parameters were systematically measured In a human subject 
expoaed 4 days to  405.6 mm. Hg (simulated 16,400 h.)folloatng rapid 
decompression. Serum eryrhropoietln became detectable at 1 2  hr., reached 
maximum concentrarlon on the 3rd day, and feu t o  low levels on the 4th. 
Plasma- iron turnover and hemoglobtn synthesis followed a similar pattern, 
although elevated rates persisted for some time after return to sea-level 
pressure. The rtfe and fall in serum erythropoietin correlated wlth other 
physiological changes occurring during scute acdim&mion, including 
marlred changes In cardlac and pulmonary function, subsidence of severe 
hypoxic symptoms, and increased serum protein- bound iodine, oxygen con- 
sumption, urinary excretton of adrenocortical steroids, and concentration of 
all blood cells except erythrocytes in peripheral blood. 
Serum and urinary erythropoietin, plasma- iron turnover, and v t l o u s  
A66- 80215 
PHYSIOLOGICAL ROLE OF THE ADRENAL MEDULLA IN THE PALMAR 
ANHIDROTIC RESPONSE TO STRESS. 
J. Harrlson and P. C. B. MacKtnnon IRov. Free Hosu. School of Med.. Deut. I ,  , .  
of Anat.. London. Great Brttaln). 
Journal of Applted Phystology,vol. 2 1, 
Med. Res. Council supported research. 
Jan. 1 9 6 6 , ~ .  88-92. 22 refs. 
~~ 
Pre*..’”Ea ..ye“ aL-::.s:! r h r  spt-.spL:t?a, i^mt1!3:^ ::6 q::cr.:cG:&, 
produces palmar anhidrosls by nonperipheral mechanisms; ACTH produced 
the same effect. A slmple expertmental stress Is described whtch actbates 
the adrenal medulla and cortex and also reduces the number of active palmar 
sweat glands. Prtor admintstratton of an eptnephrtne- blocking agent pre- 
vented thls palmar anhldrotk effect in most subpcts. The effect of the stress 
(stralght leg ratstng) and of epinephrine was investigated in hypophysec- 
tomked patients. Although not all of these exhibited the usual palmar re- 
sponse to  stress, they did so to  epinephrine. The findings suggest that the 
effect on the palmar glands of stress I s  primarily due to  circulating catechol- 
amines, independent of pttuttary- adrenocorttcal acttvatlon; the role of the 
latter mechanlsm remains uncertain. 
A66- 80216 
WATER CONSUMPTION BY MAN IN A WARM ENVIRONMENT: A STA- 
TISTICAL ANALYSIS. 
J. E. Greenleaf, E. G. Averkln, and Fredertck Sargent 11 (NASA, Ames Res. 
Center, Moffett Field, Calif.; and 111. U., Dept. of Phystol. and Btophys., 
Urbana). 
Journal of AppltedPhyslology,vol. 2 1 ,  Jan. 1 9 6 6 , ~ .  93-98. 28refs. 
Twenty- two metaboltc varlables were examined using stepwtse linear 
regression analysts for the& possible relattonship to voluntary water con- 
sumption in 87 young men. SIX vartables: (1)mean daily urtnaryvol., (2) 
serum osmolarity, (3) lying pulse rate, (4) mean daily urinary CI, (5) mean 
daily urinary K, and (6) rate of sweating accounted for 62 ig of the vartatton 
tn water intake. The addttlon of the remaining 1 6  variables accounted for 
only 71 %of the variatlon. An equatton was constructed that estimated water 
intake from these sti varlables. The anions, panicularly CI, might be of 
greater importance in influencing drinking than has been previously realized. 
The data suggest that some combination of body osmolartty and body fluid 
volume Is  associated wtth voluntary water intake in man. 
P66- 80217 
S\VEAT CHLORIDE CONCENTRATION: SWEAT RATE, METABOLIC RATE, 
SKIN TEMPERATURE, AND AGE. 
D. B. Dill, F. G. Hall, and W. Van Beaumont (Ind. U., Dept. of Anat. and 
Physiol., Bloomington). 
Journal of Applied Phystology,vol. 2 1 ,  Jan. 1966,p.99-106. 1 8  refs. 
Grant PHS CD 00056 - .  0 1  
The concentration of chloride in sweat was studied in 1 2  men and 31  
boys at Boulder City, Nevada, in June and July 1964. Five of the men had 
participated in similar studies at Boulder Cttyln 1932 or 1937. Chloride 
concentration tendedto increase wtth sweat rate but bore W e  relatton, lf 
any, to skln and rectal temperatures. In most subjects it was lower after ac- 
climatkatlon than it was in winter or sprlng at Bloomtngton, Indtana, or 
Santa Barbara, Callfornta. IndMduals walking under the same condittons with 
the same sweat rate vary wldely in chloride concentratton in sweat. ThtS i s  
dearly directly related to age, as indicated by both cross- sectional and 
longitudinal observations. There are wide differences at the same age that 
m q  h. bhorn: 3 . e  whjecr wr? h i  so? hslrro E~E~LE!!;~ high s”Ieof .L!erk!e 
while another subject and his son have unusually low sweat chlortde. 
A66-80218 
FATIGUE OFTHE S VEAT GLAND RESPONSE. 
C. H. Wyndham,  N. B. Strydom, J. F. Morrlson, C. G. Williams, G. A. G. Bredell, 
and J. Peter (Tranwaal and Orange Free State Chamber of Mtnes, Human 
Sei. Lab., Johannesburg, South Pfrtca). 
Journal of PppliedPhystology,vol. 21, Jan. 1 9 6 6 , ~ .  107-110. 1 2  refs. 
Sweat rates and rectal temperatures were measured on 10 men at the 
end of each of the 5 L. of exposure t o  10 different environmental condittons 
and 5 dtnerent rates of metabolk heat producrton, Le., a total of 50 dlf- 
ferent expertmental condtttons. The mean sweat rates were plotted against 
the mean rectal temperatures of the 10 men for each hr., and curves with a 
double exponenttal functlon were found to be a good ftt to the data. From 
these c u m s  it is d e s  that the duration of exposure to hem has the effeu of 
(I) dlmtntshtng the sensWvtty of the sweat rate response to  rise In internal 
body temperature and (2)decreasing markedly the maximum capactty of the 
sweat response to  a relathrely high increase In Internal body temperature, Le., 
103OF. These two response characteristics, adimlnution in sensitivky and a 
decrease In maximum capactty, are unequivocal evldence of fatigue of the 
weat  glands. 
A66-80219.  
USE OF SWEATING RATE TO PREDICT OTHER PHYSIOLOGICAL RE- 
SPONSES TO HEAT. 
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Kenneth K. Kraning 11, Harwood S. BeldIng, and Bruce A. Hentg (Pittsburgh, 
U., Graduate School of Public Health, Dept. of Occupational Health, Pa.). 
Journal of Applied Physiology, VOI. 21 ,  Jan. 1966, p. 111-117. 1 6  refs. 
Grant PHS OH-000-48-08. 
Two acclimatized males subjects were exposed to graded combtnattons 
of exercise and environmental temperature to deterrntne whether physiological 
cost, in terms of rectal temperature (TI) and heart rate @I), I s  different per 
Kcal. of exercise metabolism (M) and per kcal. of heat stress from the environ- 
ment ( H S ) .  Data of Robinson on four subjects exposed under a vartety of 
condltions were examined In the same way. The effect of a unit of M on HR 
In the six subjects was about orice as great as  the effect of a unit of HS, but 
the effect of a unit of M on Tr was not significantly different from the effect 
of a unIt of HS. In 30 combinations nied on one sublect cardiac output was 
found to Increase by different amounts for equal amounts of M and HS. 
Thls suggests that no two combinations of M and HS eltcit the same combl- 
nations of HR, cardiac output and T. 
A88-80220 
BOUTS OF EXERCISE AND FOOD INTAKE IN THE RAT. 
J. A. F. Stevenson, E. M. Box, V. Feleki, and J. R. Beaton (western Ontario 
U., Dept. of Physiol., London, Canada). 
Journal of Applied Physloloa,vol. 21 ,  Jan. 1966, p. 118- 1 2 2 .  1 5  refs. 
Can. Defence Res. Board and Med. Res. Council supported research. 
The effect of regular and Irregular enforced exercise peadmlll and 
swimmlng) on the food Intake, weight gain, and, in some cases, spontaneous 
activity of adult male Sprague- Dawley rats wa3 observed. Regular enforced 
runntng for 4 consecutive days a week caused a reduction in these functions 
with some increase o n  the days free of exercise. Enforced swimming for 2 hr. 
or less/day had a similar effect but swimming for 4 hr./day Qd not reduce 
food Intake. All swimming groups showed less proportionate decrease in food 
intake than the controls In response to a hot environment. Rats exposed to 
irregular bouts of enforced treadmill or swimming exercise every 3rd or 4th 
day decreased food intake o n  that day with an increase on the 1 st or 2nd day 
following. The reduction and subsequent increase of food Intake were even 
more prominent In rats trained to eat thek daily food in 3 hr./day. This re- 
sponse of rats to enforced exercise, reminlscent of that observed by some 
In man, does not appear to be explained by current hypotheses of the control 
of food intake. 
A88- 802 21 
REACTION I N  MAN OF RESISTANCE AND CAPACITY VESSELS IN FORE- 
ARM AND HAND TO LEG EXERCISE. 
8. Sture Bevegard and John T. Shepherd (Mayo Clln. and Mayo Found., Sect. 
of Physlol., Rochester, Mlnn.) 
JournalofApplied Physiolo&y,vol. 21,Jan. 1 9 6 6 , ~ .  123-132. 23refs. 
Grant NIH HE-05883. 
exerctse was studled in normal subjects. Following a transient Increase in 
forearm blood flow (strain- gauge plethysmograph) and decrease in arterial 
blood pressure with onset of exerclse, the flow remains a t  the pre- exercise 
value or, with severe exercise (1,200 kg./min.), decreases to less than half 
that value as  arterial pressure increases. These changes in forearm flow re- 
sulted from dllatation followed by consulction of muscle vessels, and with 
moderate to severe exercise a gradual dllatation of vessels In forearm skin 
a s  deduced from changes in oxygen saturation of blood from forearm 
muscle and skin veins. The resistance vessels In the hand constricted with 
onset of exercise and dilated again toward the end of the exercise period. 
The capaclty vessels consnicted with onset of exercise; the consulction 
persisted throughout exercise and was graded like that of the resistance 
vessels In muscle to the work load. These vessel reactions were mediated by 
sympathetic flbers and could be blocked In the forearm by local heating. The 
venomotor reflex mlght be elicited by the muscle contractions. 
The reaction of reststance and capactty vessels in forearm and hand to leg 
A88- 80222 
COMPARISONOF MAN'S RESPONSES TO PULSED AND UNPULSED 
ENVIRONMENTAL HEAT AND EXERCISE. 
H. S. BeldIng, B. A. Henlg, and K. K. Kraning (Pittsburgh U., Graduate 
School of Public Health, Dept. Of Occupational Health, Pa.) 
Journalof Applted Physiology,vol. 21,Jan. 1 9 6 6 , ~ .  138-142. 14refs. 
Grant NlHOH.00048 and Contract DA 49- 1 9 3  MD 2580. 
Men walked for 3 hr. while exposed to square pulses of environmental 
heat a t  5 5  and 3OoC. under condltlons whlch permttted free evaporation of 
sweat. The pulses involved heat loads, M+ R+ C, of 750  and 2 50 kcal.jhr. 
alternated at Intervals of 30, 15, and 7.5 min. The average hourly sweat 
rate, heart rate, and skin and rectal temperatures durtng the pulsed exposures 
were slmllar to those observed in steady exposures at an  environmental 
temperature midway between. Simtlarly, when the same three subjects 
walked alternately at speeds of 5.6 and 2.0 km./hr. tn a constant environ- 
ment at 460C. with total heat load at 560 and 440 kcal./hr. their average 
responses were not different from those observed at a steady pace with a 
metabolic rate midway between. Thus within the limtts of the study, a time- 
weighted avaage  of conditions of unsteady exposures was uaable for pre- 
dicting over- all physiologtc strains. Exarninatton of data from the unpulsed 
exposures revealed that the swear produced was highly correlated with Cal- 
culated M+ R+ C. 
A86-80223 
~NFLUENCEOFPROPR~OCEFTORRR 
INFLUENCE OF PROPRIOCEWOR ACTIVITY 1N THE VENTILATORY RE- 
John H. SIpple and Robert GIlben (N.Y. State U. Upstate Med. Center, Dept. 
of Med., N e w  York City). 
Journal of Applted Physiology, vol. 21,Jan. 1966, p. 143-146. 11 refs. 
Grant PHS H- 2800 
To study the Influence of proprioceptor activity In the venttlatory responses 
to exerdse, ventilation was measured during fast and slow blcycle pedallng at 
equtvalent work rates. The transtent and steady- state ventilations were slrnllar 
for comparable levels of oxygen consumption at each pedallng speed. It I s  
concluded that the speed of leg motion does not affect the ventilatory response 
to exerclse independent of the total work load. If the proprioceptor stimulus is  
frequency dependent, these results indlcate that proprtoceptor activity has 
little Influence In the ventilatory response to exercise. The results do not rule 
out the possibtllty of a combination of frequency and force acting a s  a pro- 
prioceptor sttmulus to ventilation. 
A66-80224 
EFFECT OF INCREASED ENVIRONMENTAL TEMPERATURE ON PUL- 
MONARY DIFFUSING CAPACITY. 
Regtna Frayser, Joseph C. Ross, Hugh S. Levln, Joseph V. Messer, and 
Joseph Pines (Ind. U. Med. School, Depts. of Med. and Physlol., Indianapolis; 
and Aerospace Med. Res. Labs., Wright- Patterson AFB, Dayton, Ohio). 
Journal of Applied Physiology, vol. 21 ,  Jan. 1966, p. 147- 150. 1 7  refs. 
ContractAF33(816)-8378;andGrantsPHS H-6228andHE-6308. 
Pulmonary diffusing capaclty p L )  by the breath- holdlng technlque was 
studied In normal subjects at rest and during exercise at 2 2- 24OC. and agaln 
a t  38, 49, and 55.3OC. Exposure to 38OC. produced a signtflcant decrease in 
resting DLfrom 32.7 to 28.4 ml./mln. per mm. Hg In those subjects who 
remained In a semtrecllning position. lncreaslng temperature to 49OC. 
caused a drop in DL (33.1- 2 9.4 ml./min. per mm. Hg) and a fall in pulmonary 
capillary blood volume (Vc) whlle exposure to 55.3OC. showed a reductlon 
from 31.2 to 24.7 ml./mln. p a  mm. Hg. There was a decrease in Vc and a 
fall In palpheral vascular reststance from 1,453 to 704  dynes- sec.pn.5. 
Exposure to 38  and 49OC. caused signmcantly less Increase In exercising DL 
than found durlng room temperature exerdse (46.2- 41.3 ml./mIn p a  mm. Hg 
(3eoC.) and 46.8- 40.3 ml./min. per mm. Hg). These lower values for exer- 
ctsing were accompanied by a reduction In Vc from 114 to 97 ml. a t  38OC. 
and 102-86 ml.at 49OC. 
A86-80225 
CELLULAR PHYSlGLOGY OF COLD- AND HEAT.EXPOSED SQUIRREL 
MONKEYS (SAIMIRI SCIUREA). 
R. R. J .  Chaffee, J .  R. Allen, M. Brewer, S. M. Horvath, C. Mason, and R. E. 
Smith (Calif. U., Los Alamos Sci. Lab., Los Alamos, N. Ma.;  and Caltf., U. 
Dept. of Life ScI., Riverside; Envlron. Stress Init., Santa Barbara; and Center 
for Health Sd., Lns Angeles). 
Journal of Applied Physiology, vol. 2 1 ,  Jan. 1966, p. 151-157. 27 refs. 
&antsNatl.CancerInst.CA 4271-05;KaiserFound. 50; andDA-49-193-  
MD- 2558. 
AEC supported research. 
To compare chemical thermoregulatton in prlmates to that of rodents, 
enzymatic and other assays previously done on cold- and heat- acclimated 
rodents were made o n  control and hot- and cold- accllmated monkeys 
(SaImtrI sciurea). Body and organ weights and protetn per gram tissue wdght 
were obtalned. Oxldative enzyme levels of heart, Mdney, liver, skeletal 
muscle, brown fat, cerebrum, hypothalamus, and cerebellum homogenates and 
of liver and kidney mltochondrta and microsomes were measured. There was 
a hlgh and low rate of oxidation of a - glycerophosphate by brown fat homog- 
enates and Hver mttochondrla of cold- and heat. exposed monkeys, respec- 
tively, compared to control values. However, in general, very few of the many 
enzymatic systems assayed changed. whlch indicates that cellular chemical 
thermoregulatory metabolic response patterns of this primate are very dtf- 
ferent from those of rodents. Shifts In organ weights In cold- and heat- 
accllmated primates are generally slmllar 10 the changes observed In cold- 
and heat- acclimated rats. 
A68-80228 
ALVEOLAR CARBON DIOXIDE TENSION AT INCREASED AMBIENT 
PRESSURES. 
A, S. Jarrett (Roy. AF Inst. of Aviation Med., Farnborough, Hants, Great 
Britaln). 
Journal of Applled Phystology,vol. 2 1 ,  Jan. 1966, p. 158- 162. 2 2  refs. 
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The effects of exercise at increased ambient pressure were investigated 
in four young men working on a bicycle ergometer in a recompresston cham- 
ber. At each of 1, 2, 3, and 4 atm. abs. ambient pressure each subject worked 
a t  300, 573, and 846 kg.- m./min. for 6 min. with equal intervening rest 
periods. Flve parameters were continuously recorded; expired Pcoz @y 
mass spectrometer), inspiratory flow @y strain- gauge transducer), tnsptred 
volume (by integration of flow), mask pressure, and electrocardtogram. End- 
rid41 P--- m e a  - e  fhp prpr~a8rp h - ~ e e e d  nt rnncrant wnrk rstre, rrarhlne 
levels above 70  mm. Hg in some cases. This rise was quantitatively related 
to the  simultaneously recorded fall in alveolar ventilation. Subjects with 
diving experience showed lower alveolar ventilation than did nondivers. with 
COKespondingly higher end- tidal Pco? .  The cause of the reduced alveolar 
ventilation is discussed, as are the possible effects of the carbon dtoxlde 
retention on oxygen poisoning, nitrogen narcosis, and decompression sick- 
ness. 
b " L  - - - - -  
A66- 80227 
EFFECTS OF VARIOUS GASES ON HANDGEAR INSULATION. 
John F. Hall, W. W. Strobl, and W. B. Buehring (Aerospace Med. Res. Labs., 
Biomed. Lab., Wright- Patterson AFB, Ohto). 
Journal of Applied Physiology,vol. 2 1, Jan. 1966, p. 163- 166. 7 refs. 
insulation of handgear was investigated. Experimental mittens with special 
plastic spacer interliners of various thicknesses were sealed between gas- 
impermeable outer and inner shells and H I M ,  first with room air (as control), 
then varlous experimental gases, and thermal insulation was measured on a 
copper hand. Experimental gases included carbon dioxide, Freon 1 2 ,  and 
helium. Comparative results are presented in terms of percentage insulation 
change; clo/lnch; conductivity 6) values; and the measured thermal insulation 
(clo) values. mor to all tests each mitten was evacuated (13 cm. Hg) to re- 
move all entrapped air, then filled without contamination with the control or  
experimental gas. Gas within the handgear was maintatned at a constant 
positive pressure (.5 cm. water) throughout each experiment. Mean measure- 
ments show significant increases (13- 327J of thermal insulation for Freon 
1 2  and carbon dioxtde, with decreased Insulation observed wtth helium. Sig- 
nificance and some practical application of these results for protective clothing 
design are shown. 
The effect of gases having different thermal conductivtties on the thermal 
A M - 8 0 2 2 8  
DETERMINATION OF HUMAN BODY VOLUME FROM HEIGHT AND WEIGHT. 
Julius Sendroy, Jr. and Harold A. Colltson (Natl. Naval Med. Center, U. S. 
Naval Med. Res. Inst., Div. of Chem., Bethesda, Md.) 
Journal of Applied Physiology,vol. 2 1 ,  Jan. 1966, p. 167-172. 40 refs. 
Navy Dept. supported research. 
A previously developed method of graphical determination of human body 
volume from measurements of height and weight was extended for utilizotton 
from a limited range to one spanning the development of the male and female 
form from infant to adult. Equations best sutted to express the relations of 
weight and height to show body volume and surface area over the pertods of 
the life span are presented. A statistical evaluation and comparison with 
results of almost 1900 phystcal measurements taken from the literature tn- 
dicate that this approach provides results acceptable for most c l W  pur- 
poses, and is much more convenient and rapid than other, conventional 
methods of arriving at indices of body composition polume, speciHc gravtty, 
density, and body fat). The method permits the simultaneous determination 
of human body surface area as prevtously described. 
A86-80229 
KINETICS OF 02 UPTAKE BY ERYTHROCYTES A S  A FUNCTION OF CELL 
AGE. 
MUu J. Bdrudr ud Norman C. S t u b  (CalU. U. Med. Center. cprdtovpsfulsr 
Res. Inst. and Lkpt. of Physiol., San Francisco). 
JournalofApplIedPhysioIog&voL 21,Jan. 1966.p. 173-176. 14refs.  
b a n t  PHS HE-06285. 
The ktne&s of 02 uptake by human erythrocytes was studted to de- 
termine If the known structural and biochemical changes that occur in agtng 
red cella &ect the rerpkatory function of Mood. Freehly drawn hepar tnhd  
human blood was centrifuged to sapuate the older &Is kom rhe pungap 
ones. Ustrig a modlfied tfam\dge- Roughton rapid reaction a p p u a t w  the rate 
of association of 02 with each cell population was measured. In Pve of stx 
experiments the older c d l s  took u O2 more slowly. The associatlon veloci 
C O ~ S t u l t  KO m g d  115 IIIIII.-~=.-~ for old c d l r  md 1 4 7  nUl l . - lSOC.~  
for young ceIIs. Although t h e  results are statistically significant It Is doubted 
that they have any phystoiogk signlttwce tn 0 2  a c h a n g e  In capillary beds. 
A66-80230 
PULMONARY GAS EXCHANGE 1N DOGS VENTILATED WITH HYPER- 
BARICALLY OINGENATBD LIQUID. 
J. A. Kylsua, C. V. Pagarielll, and B. H. Lanphler (N. Y. State U., Dcpt. of 
Phyrlol.. Buffdol. 
Journalof Applt& Phydology,vol. 21 ,  Jan. 1986, p. 177-184. 18 refa. 
Contract Nonr 969(03). 
Anesthetized dogs were ventilated with a hyperbarically oxygenated 
modified Ringer solution a t  37OC. Minute volumes of ventilation ranged 
from 1 to 4 liters at respiratory frequencies of 6- 21 bresths/min. Ltquid 
ventilation resembled pump ventilation with air except that volume displace- 
ments o c c u ~ e d  by gravity instead of a piston. 40 ranged from 1,380 to 
3,640 mm. Hg. V o 2  varted from 31 to 9 3  ml./min?Elimination of dissolved 
CO2 through the lungs was generally deficient, with R ranging from 0.3 to 
0.7 at Pam. from 4 3  to 80 mm. Hg. The duration of ltquid ventilation 
varled from 26 to 4 3  min. The panlal pressures of oxygen in ltquid exhaled 
into a long sampling tube were progressively higher and the carbon dtoxtde 
tensions were progressively lower a t  increasing distances from the lung. I t  i s  
concluded that pulmonary gas exchange in liqutd-ventilated dogs is diffusion 
limited and can be descrtbed mathematically in terms of radial diffusion in a 
sphere. Stx out of sixteen dogs tolerated liquid ventilation wtthout grossly 
apparent adverse sequelae. 
A66-80231 
THEORY AND CLINICAL APPLICATION OF A DIGITAL NITROGEN WASH- 
OUT COMPUTER. 
Tamotsu ShinozaH, John C. Abajian, Jr., Burton S. Tabakin, and John S. 
fiscsa:: e t .  U. Co!!. o! Med., Mary F!efchez ~ O S P . ,  DeDt. of Med.. Cardlo- 
pulmonary Lab., and Dept. of Surg., Div. of Anesthesiol., Burltngton). 
Journal of Applied Physiology, vol. 21,  Jan. 1966, p. 2 0 2 -  208. 6 refs. 
Contract AF 33f8570 - 10899). 
PHS supported iesearch. ' 
computation techniques is presented. The instrument descrtbed produces a 
semilogarithmic plot of nitrogen concentration in expired gas versus cum. 
ulative alveolar ventilatory volume. Simultaneous measurements of functional 
reddual capacity and main conducting airway volume are also achteved. Ap- 
plication of the method to a model revealed differences between known and 
determined total and conducting airway volumes of only 2% Determinations 
in 35 normal subjects and 36 patients with pulmonary disease veriHed the 
increased ease and accuracy of performing duplicate studies as compared with 
conventtonal methods. Numerous possible sources of error and correction 
factors are ellmtnated by the techntque, and the on- line inscription of the 
washout curve greatly factlttates intelligent evaluation of normal and abnormal 
pulmonary gas distribution. 
The basis for the on- line study of pulmonary nitrogen washout by digital 
A66-80232 
DISTRIBUTION FUNCTION OF THE CLEARANCE TIME CONSTANT IN 
LUNGS. 
Taknsht Nakamura, Tamotsu Taktshima, Takao Okubo, T h o  Sasaki, and 
HLroshi Takahashl (Tohoku U., School of Med., Ftrst Dept. of Internal Med., 
Sendat, Japan). 
Journal ofApplted Physiologlr,vol. 21,Jan. 1966, p. 227-232. 15 refs. 
In healthy subjects and pattents with chronic obstructive lung disease 
intrapulmonary heltum clearance was measured by the open- cl&t mcthod 
after 20 min. of heltum breathing. The clcarance curve was found to b e  ex. 
pressed in the Laplace transform of the distribution function of the clearance 
time constant. The distribution function was obtained graphically, using an  
approximation method to solve the inverse Laplace transform. In  normal 
subjects the log distribution functlon curve had msximum peak point In time 
constant about 0.5 mtn. with roughly symmetrical shape with respect to the 
time constant of the maxlmum, whereas the spectra tn emphysematous 
patients showed much flat function with one or two maxlmum potnts of 
much higher time constant. 
A66-80233 
MEASUREMENT OF FUNCllONAL RESIDUAL CAPACITYIN THE RAT. 
T. K. C. King (Belfast, Queen% U, Dept. of T h a w ,  Northem Ireland). 
Journal of Applted F'hyrlology, vol. 21, Jan. 1966, p. 233-236. 11 refs. 
Wellcome Found. and Northern Ireland Hospital Authotlty sponsored resenrch. 
A nitrogen closed- circutt method was used for the  determination of the 
functional residual capacity PRC) in the rat. Measurements were obtained tn 
speciftc- pathogen- free (SPF) rats, whtch do not s u f f a  from the spcdflc 
endemic chrontc bronchtal disuse that crtlacta all ordinary rat colonies, and 
h or- lrbontory rus @IOU- SPF).  The range of FRC In trachmuomtnd 
rate war 3-6 mi. There was a high degree of couelltton h w n  FRC and thc 
body wdght in both the SPF and the non- SPF colonter. Age also correlated 
rlth FRC because It t8 rdated to welght. Cornpadson showed no stgnUtcant 
Wereace In the ral.aonrbtp bawesa~ FRC .Id -in the two colonlar. 
so that animals of the name weight from &ha colony would h m  about the 
same FRC. Computng the  antmals at the  same age showmi that FRC of the 
non- S P F  animals u e  r m l l a  becauae they welgh lerr at the  same age. 
A66- 80234 
EFFECT OF STIMULATION OF MUSCLE M T W E M ' S  OH VENTILATION 
OF DOGS. 
J. M. S e n a p d  (All India Ins. of Yed. ScL, Phyrtol. mpt. md V. P a l  Chen 
Inst., New Delhi, Indta) 
Journal of ApDltedPhysiolo~,vol. 21, Jan. 1 9 6 6 , ~ .  242-246. 1 5  refs. 
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A66-80235 
Respiratory effects of stimulation of the central end of the lateral gas- 
trocnemius- soleus nerve at multiples of threshold (motor twitch) were de- 
termined in dogs anesthetized with Napentobarbital. The nature of the fiber 
stimulated was deduced from the strength of the stimulus used. Stimulation 
at threshold and up to  5 times threshold produced 3.6-13.1Aaugmentation 
of ventilation. These impulses probably originate in group I and group I 1  
fibers of muscle spindles and tendon organs. Stimulation of the nerve at 10, 
20, and 4 0  times threshold produces increase in ventllation due to the stimu- 
lation of group 111 afferents which are known to be connected to pressure 
receptors, and the excitatory effect persists for a while after the stimulus is 
over. Natural stimulation of these endings by pressure of the order of 
1 kg./cm.2 to 5 kg./cm? also produces hyperventilation. 
A66-60235 
ARTERIAL C02 TENSION ADJUSTMENT RATES FOLLOWING HYPER- 
VENTI LATl ON. 
S. F. Sullivan, R. W. Patterson, and E. M. Papper (Columbia U., Coll. of 
Physicians and Surg., Dept. of Anesthesiol., New York City, N. Y.) 
Journal of Applied Physiology,vol. 2 1 ,  Jan. 1966, p. 247-250. 9 refs. 
Grant NI H GM-0906 9- 03. 
At the end of this pertod, arterial C02 tension, PaCo2, changed less than 1 
mm. in 15 min. Following a step decrease in ventilation, PaC02 was meas- 
ured serially until the change was less than 1 mm. in 10 min. Le., for periods 
up to 70  min. An equilibrium value was not reached in the limited duration 
of these studies, however, an estimate of this value can be made. The data 
are  represented a s  the sum of two exponential functions, with rate con- 
stants k l  and k? whose average values are 0.46 min-1 and 0.30 min.-l. 
Anesthetized, curarized human subjects were hyperventilated for 2 hr. 
A66- 80236 
RESPIRATORY MECHANICS DURING SUBMERSION AND NECATIVE- 
PRESSURE BREATHING. 
E. Pgostoni, G. Gurtner, G. Toni, and 14. Rahn (N. Y. State U., Dept. of 
Physiol., Buffalo; and Milan, U., 1st. di Fisiol. Umana, Italy). 
Journal of Applied Physiology,vol. 2 1 ,  Jan. 1 9 6 6 , ~ .  251-258. 34 refs. 
Contracts AF 33(616)-6823 and AF 61(052)867. 
Durtng submersion up to the neck the expiratory reserve volume of the 
sitting subject is reduced to 11 i", of the vttal capacity in air, the same de - 
crease is obtalned breathing from a tank at  -20.5 cm. H 2 0 .  The decrease 
in lung volume is mainly due to the cranial displacement of the abdomen; 
although at the end of spontaneous expirations during submersion the 
diaphragm is stretched almost as far as at full exptration, it is relaxed, where- 
as during a full expiration It contracts. The end- expiratory pressures across 
the rib cage, the diaphragm, and the abdominal wall are: - 19, - 14, and 
-13 cm. 1120during submersion, and -23.5, -11.5 and - 1 2  during negative 
pressure breathing. Notwlthstandlng the lack of the graviratlonal effect of the 
abdomen during submersion, the shape of the chest wall is almost the same 
as during negative-pressure breathing because of the low compliance of 
the rib cage. During submersion the airways resistance increases by 58% 
because of the lung volume decrease; during negative-pressure breathing it 
lncreases by 157.7,, the extra lncrease being due to the compression of the 
extrathoracic atways. 
A66-80237 
MECHANICAL PROPERTIES OF THE LUNGS IN THE RAT. 
T. K. C. KIng (Belfast, queen's U., Dept. of Therap., Northern Ireland) 
Journal Of Ppplied Physiology,vol. 2 1 ,  Jan. 1966, p. 259-264. 1 2  refs. 
Wellcome Found and Northern Ireland Hosp. Authority supported research. 
A study of the mechanical propertles of the lungs in specific pathogen- 
free (SPF)rats and ordinary (non- SPF)rats was carried out using anesthetized 
anlmals. Pulmonary compliance was measured under static condltions. the 
measured pulmonary resistance was that offered by the alnvay and tissues 
during flow. In the SPF  rats, the mean pulmonary compltance was 0.25mlJcm. 
HZO (sd = 0.04) and the mean pulmonary resistance In tracheostomized 
animals was 0.14 cm. HzO/ml. per sec. (sd = 0.04). Upper alnvay resistance 
was estimatedto be 53gof  the total pulmonary flow reslstance. For the pur- 
poses of comparison between the SPF and non- SPF groups, the antmals 
were arbitrarUy divided into two subgroups (young and old) ustng 1 2  months 
as the dividhg line. Pulmonary resistance was compared In tracheonomhed 
animals because upper a w a y  resistance accounts for a large p a n  of the 
total resistance, and changes in resistance in the lower alnvays would not 
be easlly detected if total resistances were compared. It was found that old 
non- SPF  animals hnd significantly higher pulmonary resistances than the 
SPF as well as the young non- SPF rats. 
A M -  00238 
A NEW METHOD OF ANALYZING THE DISTRIBUTION OF MECHANICAL 
TIME CONSTANTS IN THE LUNGS. 
Takashl Nakamura, Tamotsu Taktshlma, Yasuo Sag6 Takao Sasaki, and 
T&ao Okubo (Tohoku U. School Of Med., FkSt Dept. 01 lnternsl Med., 
Sendat Japanr 
Journal of Appl1~4 Physiology,vol. 21, Jan. 1966, p. 265-270. 8 refs. 
When a sinusoidally varying pressure is applied to a system possessing 
an extremely large number of parallel pathways (assumed to be analogous 
to the lung), each with its own mechanical time constant (compliance x 
resistance), the complex compliance will be expressed in the integral trans- 
form of the distribution function of the mechanical time constant. The dts- 
tribution function was obtained graphically using an approximation method 
to solve the integral transform. In normal subjects the log dtstributlon func- 
tion curve had a maximum point at a time constant of about 0.2 sec. and 
had a narrow and rougt ly symmetrical shape with respect to the time con- 
stant of the maximum, while the spectra in emphysematous patients showed 
a flat or trapezoidlike functlon with a maximum at a much higher time con- 
stant. about 1 sec. or more. 
A66- 80239 
MECHANICS OF WALKING. 
G. A. Cavagna and R.  Margaria (Milan, U., 1st. di Fisiol. U mana, Italy). 
Journal of AppliedPhysiolo 
Ital. Natl. Res. Council supp%ed research. 
on the ground, walking at different speeds (3- 1 2  km./hr.), were measured 
by means of a sensitive platform: the work against gravity, Wv, and the work 
due to  velocity changes in forward direction, WF, were calculated. The char- 
acteristic patterns of Wv and WF as a function of speed were andyed .  The 
external work per step, Wtot= Wv + WF, must be sustained by muscular 
actlvlty; both Wv and WF alone, on the contrary, are not directly related with 
muscular activity, as the rigid skeletal structures make possible the trans- 
formation of kinetic energy into potential, and vice versa. Two phases, tn 
whlch the muscles perform external positive work, are evidence in the step 
cycle; these are separated by two interposed phases in which negattve work 
is performed. 
,vol. 21, Jan. 1 9 6 6 , ~ .  271-278. 6 refs. 
The vertical and the frontal components of the push exerted by the foot 
A66- 80240 
BREATH-BY-BREjTH MEASUREMENT OF RESPIRATORY FUNCTIONS: 
INSTRUMENTATION AND APPLICATIONS. 
Christian J. Lambertsen and Robert Gelfand (Pa. U. School of Med., Labs. 
of Pharmacol., Fhiladelphla). 
Journal of Applied Physiolog , vol. 2 1 ,  Jan. 1966,  p. 2R2-290. 20 refs. 
Contract Nonr 551(14)andC?antNIH MH-00692. 
Study of dynamic as well a s  stable- state ventilatory responses to changes 
in respiratory stimuli is becoming increasingly Important in attempts to ex- 
plore the control of pulmonary ventlation. Instrumentatlon is described for 
accurate automatic measurement of breath- by- breath respiratory minute 
volume ( V E ~  respiratory frequency (f), and tidal volume (VT) Use of the 
instrument in the study of pharmacological actions and In the investigation 
of physiological mechanisms is descrlbed. The action of a recycling, water- 
sealed, dual spirometer unit upon a potentiometer provides a voltage ac- 
curately proportional, to tidal volume. An electromechanical divtder unit 
simultaneously measures the period (P) of a respiration and computes 
respiratory mlnute volume and respiratory frequency on a breath- by- breath 
basts as the ratios VT/P = V t  and 1/P = f. Appropriate voltages are sampled 
and clamped at the end of each breath for recording. A s  described, tidal 
volumes in the range 0- 4 liters and resplratory frequencies from 7- 1 1 0  
breaths/min. can be measured with an accuracy of 2 2 R of full scale easily 
attainable. Also described is an electronic tidal volume accumulator which 
permits measurement of time- averaged values. 
A M -  80241 
A RECORDING BAG- IN- A- BOX SPIROMETER. 
Gordon Cumming (Blrmlngham U., Dept. of Med., Great Britain). 
Journal of Applied Physiology, vol. 2 1 ,  Jan. 1966,  p. 291-292. 
A system, usable In ventilatory function studies in health and disease, is 
described. The latter consists of a square box of 32 5- liters capacity contain- 
ing four plastic bags, and changes in box volume are measured by a Krogh 
spirometer. The system measures the followlng three aspects of ventilation: 
ttdnl volume, tnittal volume of nitrogen in the lungs, and pattern of distri- 
bution of Inspired gas. The technique for using the system is also described. 
The apparatus is unsuitable for following slow, continuous changes in lung 
volume, and for thts purpose a body plethysmograph is preferable. Changes 
produced raptdly as in the assumption of a new rate or tidal volume are de- 
tected. 
A00- 00242 
MINIATURE LONG- LIFE TEMPERATURE TELEMETRY SYSTEM. 
Thomas B. Fryer, Gordon J. Deboo, and Charles M. Wlnget (NASA, Ames 
Res. Center. Envlron. 8101. Div.. Instr. Div., Moffttt Field, Calif.) 
Journal of Applied Physlology, Vol. 21, Jan. 1966,  p. 295-298;. 
A miniature telemetry system includlng transmitter and sensor suitable 
for Implanting in small anlmals to measure thetr deep body temperature was 
designed. A compensathg brtdgt clrcuit is used to achkve a stable and ac- 
curate measurement system. The high performance, coupled with the small 
58 
size and long battery life, makes the device valuable for long- term ObSeNa- 
tion of an animal's temperature rhythms. The device has a self-contained 
miniature battery that provides approximately 3,600 hr. operation. 
A66- 80243 
QUANTITATIVE RADIOMETRIC MEASUREMENT OF SKIN TEMPERATURE. 
W. C. Kaufman and James C. Pittman, Jr. (6570th Aerospace Med. Res. Lab., 
Biomed. Lab., Wright- Patterson AFB, Ohio). 
Journal of Applied Physiology, vol. 2 1 ,  Jan. 1966. D. 302 -?CIA. 7 ref:. 
:z::hGvgij biirarea tnermograms have been employed for assessing skin 
temperatures for some time, precise quantitative measurements have been 
lacking. A simple radiometer has been constructed and a method devised by 
which the surface temperature of the forearm and hand can be prectsely 
measured. The instrument has a precisbn of f-0.loC. Measurements show 
the variation of the front surface of the forearm in neutral thermal conditions 
to be, a t  extremes, + 1.7OC. and -2.3OC. from the mean. Temperature pat- 
terns vary to some degree when the hand is heated or  cooled. The magnitude 
of the variations is essentially unchanged during heating but is approximately 
doubled during coollng. 
A66-80244 
COMPARISONS OF DIRECT AND INDIRECT BLOOD PRESSURE WITH 
PRESSURE-FLOW DYNAMICS DURING EXERCISE. 
Francis J. Nagle, John Naughton, and Bruno Balke @Ha. U. Med. Center, 
Neurocardiol. Res. Program and Depts. of Med. and Physiol., Oklahoma City; 
and Civil Aeromed. Res. Inst., Biodyn. Branch, Oklahoma City, Okla.) 
Journal of Applied Physiology, vol. 21, Jan. 1966, p. 317-320. 1 3  refs. 
Grant Natl. Heart Inst. HE-06266.05. 
catheterization and retrograde supra- aortic catheterization (l) to compare 
direct intra- aortic blood pressures wlth those recorded simultaneously by 
auscultation of the brachial artery; and (2) to study the pattern of pressure 
and flow dynamics during work at moderate, strenuous, and maximal in- 
tensities. In  most instances systolic pressures measured by auscultation were 
in close agreement with the directly recorded measurements. The indirectly 
measured diastolic pressures were consistently higher than the directly re- 
corded values in one subject and they were consistently lower than the directly 
measured diastolic pressures for the other subject. Neither the muffling nor 
the cessation of sound could be closely identified with minimal intra- aortic 
pressures. Systolic and mean pressures, minute flow, stroke volume, and 
A -  V oxygen difference increased with greater work intensities. 
Two healthy men, 40 and 57  years of age, underwent right- sided cardiac 
A66- 80245 
THE EFFECT OF GLUCAGON ON BLOOD SUGAR AND INORGANIC PHOS- 
PHORUS LEVELS IN NORMOTHERMIC AND HYPOTHERMIC RATS. 
Anne L. Crawford, Margaret J. Henderson, Rosemary D. Hawkins, and R. E. 
Hakt Croronto U., Dept. of Physiol., Ontario, Canada). 
Canadian Journal of Physiology and Pharmacology, vol. 43,1965, p. 601 - 
610. 1 8  refs. 
Defence Res. Board, Canada supported research. 
significant fall in blood inorganic phosphorus levels. In hypothermic rats 
(25OC.) the injection of glucagon did not produce hyperglycemia but the re- 
duction in blood inorganic phosphorus levels was still obtained. Following 
the administration of glucagon, an increase in the excretion of inorganic 
phorphorus in the urine was observed in both normothermic and hypothermlc 
rats. The fall in blood inorganic phosphorus level was considered to be due, 
in part a t  least, to the effect of glucagon in increasing the pxcro!ior. of phos- 
phCr!!E L? :he ui'utr. 
Injection of glucagon into normothermic rats led to hyperglycemia, and a 
A68-80248 
LIGHT INDUCED CHANGES IN THE LIPIDS OF CHLORELLA VULGARIS. 
8. W. Nichols (Colworth House, Untlevff Res. Lab., Sharnbrook, Bedford, 
Great Britain). 
Biochimica et Biophysica Acta, vol. 106, Oct. 4, 1985, p. 274- 279. 1 5  refs. 
Detailed fatty acid analyses have been carried out on the isolated lipids 
of Chlorellavulgaris grown on a purely inorganic medium in the light and on 
a n  -medium both in the  light and in the dark. Cells grown in the light 
o n  an  inorganic medtum contain more a - linolenic wid  than do those grown 
on an  organic medlum. Light has little effect on the fatty acid cornposition Of 
cells grown on an  organic medium. The isolated lipids of C-a are 
similar to those occurring in the  leaves of higher plants, and the proportion 
of those polar lipids associated wlth leaf chloroplasts [ the galactoayi digly- 
ccrldes, sulphoquinovosyl dglycntde (sulpholipid), phosphatidyl glyCaOll 
Increases when purely photosynthetic cell growth is increased. Each lipid 
possesses a distinctive pattern of fatty acids. The fatty acid composition Of 
the  llpids isolated from cells grown under conditions favoring photosynthesis 
a re  comparable to those found in leaves, the polyunsaturated acids bein 
predominantly concentrated in rhe @acmayl &glycerides and trans- A 5 
hexadecenolc acid occurring only in the phosphatidyi glycerol fraction. 
Trans-33. hexadecenoic acid is  almost entirely absent when cells are grown 
o n  a n  organic medium both in t h e  Hght and in darkness. 
AM-80247 
THE EFFECTS OF HEAT AND HUMIDITY ON THE HUMAN SKIN. 
Marion 8. Sulzberger (Letterman Gen. Hosp., Dermatol. Res. Sect., San 
Francisco, Calif.) 
Symp. on Cutaneous Responses to Thermal Stress, Chicago U., Feb. 20- 
Archives of Environmental Health, vol. 11, Oct. 1965, p. 400- 406. 9 refs. 
In  his concern with the effects of heat and humidity on human skin, the 
author briefly rd.eWr EOZC :::Le rnapinuiupcai aspects of the cutaneous 
system, espedally the outermost layer of the skin surface. The functions of 
this outermost layer termed the ectomembrane are discussed. The relation- 
ships of the skin surface to heat and humldity are analyzed from a milltary 
medicine viewpoint. Various conditions and diseases are discussed. These 
conditions are listed and classifted a s  factors of humidity. The author funher 
reviews the  U. S. Army's present program in dermatologlcal research, 
which stresses therapeutical methods in combating such things a s  blistering, 
and miliaria as  well a s  basic research in sweating and skin permeability. 
1219is). 
A86-80248 
SWEAT- GLAND TRAINING BY DRUGS AND THERMAL STRESS. 
K. J. ColHns, G. W. C!oc\dcrd, andJ.  S. Weiner (Me& Res. Council Envlron. 
Physiol. Res. Unit, London School of Trop. Med., Great Britain). 
(Symp. on Cutaneous Responses to Thermal Stress, Chicago U., Feb. 20- 
22,1965). 
Archives of Environmental Health, vol. 11, Oct. 1965, p. 407-422. 37 refs. 
Adaptive changes take place in the human sweating mechanism as the 
result of repeated episodes of thermal stimulation. A given thermal Strain 
then produces an augmented response and the enhanced sweating capacity 
serves to improve heat regulation during the  acclimatization process. When 
body temperature is  repeatedly elevated, only minimal changes occur in 
sweating capacity if a t  the same time sweat- gland activity is  inhibited by in- 
direct cooling.These observations support the concept of a peripheral 
training phenomenon; but the possibility that concurrent changes occur in 
central nervous excitability cannot b e  enttrely discounted in view of the re- 
ported earlier initial response of the sweat glands in the acclimatized state. 
However, the lack of any change in sensitivity to neurohumoraal agents a t  
the periphery suggests that neural changes, if they occur, are more likely to 
be associated with central responsiveness. Glandular training may also be 
artificially induced by repeated direct chemical stimulation, and the char- 
acteristics of the enhanced responses are generally consistent with the events 
in heat acclimatization. These facts have been utilized to demonstrate that the 
local response to a standard injection of sudorific drug can be used to monitor 
changes in sweat output in groups of persons undergoing heat acclimatiza- 
tion. Some of the events at the peripheral site which bring about sweat- 
gland training are recognized, but their relative importance cannot yet be 
identified. There is no evidence that the number of active glands multiply; 
the increased sweat output appears to derive from a series of events at 
first involving metabolic changes in the glands and improvement in vascular 
supply and leading possibly to an eventual hypertrophy of the glandular 
elements. 
A66- 80249 
THE HUMAN ECCRINE SWEAT GLAND: STRUCTURAL AND FUNCTIONAL 
INTERRELATIONSHI PS. 
Richard L. Dobson (ore. U. Med. School, Div. of Dermatol., Portland). 
(Symp. on Cutaneous Responses to Thermal Stress, Chicago U., Feb. 20- 
22,1965). 
Archives of Environmental Health, vol. 11, Oct. 1965, D. 423- 427; disc-s,t;n 
ContractDA-193-MD-2176; Grants PHS AM-05635; and5-TI-AM-5300. 
A review is presented on varlous aspects of the human eccrine sweat 
gland. These include morphological description of the gland, a comparison 
of the renal tubule fo the  function of the  sweat gland, cytological changes 
in the sweat gland due to  sweating, electrolyte excretion, glycogen relation 
to sodium reabsorption and reaction of sweating to hormones. Using the 
results of these morphological and functional studies, a model of the 
eccrine sweat gland is proposed. Basically the model pictures a gland 
actively secreting sodium in isotonic fluid. Glycogen depletion in the se- 
cretory cells is  varlable with time, urd cannot b e  used as an index of mea% 
formation. Some sodium reabsorption takes place in the duct while sweat 
rate remains unaffected. This indicates that some action must be exchanged 
for the sodium. Glycogen continuously depleted in the duct cells, indicates 
sodium reabsorption activity. Mineralocorticoids facilitate sodium reabsorp- 
tion. Furthermore, acdimatlzation at the  saeat gland level may be an in- 
Qcanon of the  lack of adaptation of the duct to aldosterone. Thts being in 
contrast to the kidney, the  sweat gland can be used in cooling the body 
with minimal loss of sodium. 
p. +?E-?:$. 2 5  K&S. 
A66-80250 
VASCULAR AND SWEATING RESPONSES TO REGIONAL HEATING. 
W. C. Randall, R. D. Wurster, R. D. hfcCook, and J. E. Brockhoure (Strltch 
School of Med. Dept. of Physiol.; and Loyola U., Graduate School, Chicago, 
Ill.) 
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(Symp. on Cutaneous Response to Thermal Stress, Chicago U., Feb. 20- 
I. 
1 1 , 1 Y O 3 1 .  
Archives of Environmental Health, vol. 11, Oct. 1965, p. 430-441. 19 refs. 
Grant MH NE 08682. 
Employing twin climate chambers in which a copper screen bed may be 
rapidly moved from one chamber to the other, each maintained at different 
ambient temperatures, functional responses of normal human subjects to 
varying thermal stress were examined. The functions studied included mul- 
tiple channels of sweating, cutaneous and deep body temperatures, cutaneou 
vascular pulses, ECG, blood pressure, etc. Major conclusions include the 
following: (1) The onset of sweating and vasodilatation during progressive 
elevation of ambient temperature is  influenced by both surface and internal 
body temperatures, but is not controlled exclusively by dther. I t  appears 
that both internal and skin temperatures must be elevated to elicit maximal 
responses. (2) Temperature of the head and the six breathed plays a d g -  
nUicant role in the onset and intensity of sweating and vasodilation. (3) 
Sweating decreases very quickly or ceases entirely when a subject is rapidly 
moved from an  ambient temperature of 6OoC. or less into a cool environ- 
ment, while volume pulse amplitudes return to control levels very slowly. 
However, sweating is sustained for more prolonged periods when body 
storage of heat is greater a s  a result of exposure to extremely high (90OC.) 
ambient temperatures. 
A66-80251 
HIDROMEIOSIS. 
William K. Brown and Frederick Sargent, I1 (Ill. U., Dept. of Physiol. and 
IS 
Grants NSF GB- 987 and Natl. Inst. of Arthrltis and Metab. Diseases A -  42 10. 
Hidromdosis is a decrement of the rate of thermally-induced sweating. 
Alternative hypotheses proposed to explain the latter are examined and 
problems which remain unsolved are indicated. The following conclusions 
are drawn from experiments and observations presented: (1) at vapor pres- 
sures less than that of the skin, the sweat rate must exceed a threshold 
value for the process of hidromeiosis to be Inldated; (2) once initiated 
hidromdosis proceeds exponentially to a limiting sweat rate which is ap- 
proximately that of the threshold; (3) females have a lower threshold and a 
higher rate constant for hidromeiosis than males; (4) hidromeiosis may be 
reversed by exposing wetted skin to dry air, by stripping wetted Stratum 
corneum, and by rapidly drinking large volumes of water; (5) hidromeiosis 
may be prevented by bathing subjects in 10%- 15% NaCl or by removing 
the stratum corneum prior to exposure to moist heat; (6)  the primary 
mechanism for hidromeiosis seems to involve the skin; and (7) adaptatton of 
thermal receptors and fatigue of the eccrine sweat gland are not processes 
related to hidromeiosis. 
A66- 80252 
MECHANISMOF SWEAnNG IN WORK. 
Sid Robinson (Ind. U., School of Med., Dept. of Anar. and Physiol., Bloom- 
ington). 
(Symp. on Cutaneous Responses to Thermal Stress, Chicago U., Feb. 20- 
i e f  Environmental Health, vol. 11, Oct. 1965, p. 454- 459. 1 2  refs. 
Grants U. S. Army Res. and Develop. Command MD- 60- 10 and MD- 193- 
G91. 
Experiments were planned to determine the relations of the sweating 
responses of men during work on the treadmill to corresponding changes in 
temperature of the (a) skin, @)rectum, (c) gastrocnemius muscles, (d) femoral 
vein draining blood from the working leg muscles, and (e) the long saphenous 
vein draining the skin of the leg. In one series of experiments the subjects 
worked on the treadmill at three different rates, and the environmental 
temperature was the same. In another series of four experiments on subject 
A the room temperature was varied and the subject worked at  the same rate 
in all four experiments. In final analysis the data of these experiments in- 
dicate that the regulation of sweat rate involves the integration of a number of 
factors. No one thermal sense organ could account for the sweating responses 
which these subjects made in relation to independent variations of environ- 
mental temperature and work intensity a s  discussed above. Factors which 
may participate in this regulation include (a) reflexes originating from cuta- 
neous thermoreceptors, @) increased sensitivity and activity of the hypothalamic 
center a s  its temperature increases, (c) possible thermoreceptors located in 
the muscles themselves, or in the veins draining blood from the working 
muscles, and (d) neuromuscular Influences on the hypothalamic center. 
A66- 80253 
MI LI A R1 A. 
Walter C. Lobitz, Jr. and Richard L. Dobson (ore. U. Med. School, Div. of 
Dermatol., Portland). 
(Symp. on Cutaneous Responses to Thermal Stress, Chicago U., Feb. 20- 
n n . ,.*. 
11 .  A Y 0 3 h  
Archives of Environmental Health, vol. 11, Oct. 1965, p. 460-464. 15 refs. 
COntraCtDA-49-193-MD-2184;andGrant PHS 5 1 1  AM5300. 
Miliaria is the generle name given for diseases occurring when the free 
flow of sweat to the surface is  impeded, and sweat is retained in the skin. 
Data on various forms of miliaria (crystallina, rubra, pustulosa, profunda) 
are reviewed. The morphological changes that develop in the skin and the 
symptoms that arise therefrom depend entirely on  what level in the skin the 
obstruction occurs and a t  what level the sweat is  retained. The etiologic 
problems are far from settled. Nor are the mechanisms of the disease com- 
pletely understood. However. it is generally agreed that the primary disease 
i s  an isolated one that takes place in the skin a t  the sweat pore and duct. 
Any systematic reactions of clinical, biochemical, or endocrlnologlcal import 
that OCCUI are secondary to this initial local event and are Only Severe when 
severe inflammation of the skin occurs and/or when the needed evaporative 
heat loss is  impaired and acclimatization is interfered with. 
AM-80254 
PHARMACOLOGICALLY AC'IlVE AND LETHAL SUBSTANCES FROM SKIN. 
Sol Roy Rosenthnl (111. ti. Coll. of Med., Dept. of Prevent. Med., Chicago). 
(Symp. on Cutaneous Responses to Thermal Stress, Chicago ti, Feb. 20- 
2 2. 1965). 
A a v e s - b i  Environmental Health,vol. 11, Oct. 1965, p. 465-475; discussion, 
D. 475-476. 19 Ids. 
Pharmacologically active substances are released from the thermally in- 
jured sktn of human and animal subjects. Among others there are histamine, 
bradykinin, adenylic compounds, and possibly serotonin. The amount of 
pharmacologically active substances released is directly related to the degree 
of injury. Following burning of the skin, degradation products are released 
that are toxic and lethal to the host. This toxin or  t odns  are to be differ- 
entiated from the pharmacologically active substances described above. 
I t  is postulated that a true burn toxin or toxins exist. The release of histamine 
from the skin of animals and man begins at threshold stimuli and the amount 
released is directly related to the stimulus. It i s  postulated that histamine is 
the chemical mediator for cutaneous pain. 
A66-80255 
THE FACTOR OF TEMPERATCRE I N  ULTRAVIOLET INJURY. 
Robert G, Freeman and John M. Knox (Baylor U. Coll. of Med., Depts. of 
Dermatol. and Pathol., Houston, Tex.) 
(Symp. on Cutaneous Responses to Thermal Stress, Chicago U., Feb. 20- 
22, 1965). 
Archives of Environmental Health, vol. 11, Oct. 1965, p. 477-481; dis- 
cussion, p. 461-483. 13refs. 
Contract DA-49-007-MD-953. 
Heat enhances the injurious effect of exposure to ultraviolet light. This 
was shown in mtce subjected to acute ultraviolet burns and in mice killed by 
conttnuous exposure to ultraviolet. Irradiated mtce did not live a s  long in a 
heated environment a s  they did at  room temperature. The rate of developing 
skin tumors was higher in mice exposed to ultraviolet light and kept in a hot 
environment than in mice similarly exposed but kept at  room temperature. 
Preliminary investigations indicate that enhancement of ultraviolet by heat 
also occurs in man. 
A66-80256 
COLDINJLRY OFTHE SKIN: THE PATHOGENIC ROLE OF MICROCIR- 
CULATORY IMPAIRMENT. 
J. Peter Kulka (Harvard Med. School, Depts. of Pathol. and Physiol.; and 
Robert B. Brigham Hosp., Boston, Mass.) 
(Symp. on  Cutaneous Responses to Thermal Stress, Chicago U., Feb. 20- 
22, 1965). 
Archives of Envtronmental Health. Vol. 11, Oct. 1965, p. 484-496; dis- 
cussion, p. 496-497. 16 refs. 
Contracts DA- 49-007-MD- 342; DA-49-007-MD-645; and DA-49- 193- 
MD. 2007: and Grant PHS A -  2349. ~ ~ . .,~ 
Studies on the injurious effects of cold involving a freezing injury in feet 
of rabbits, and a nonfreezing cold injury in ears of mice are presented. The 
findings presented indicate that both freezing and non- freezing cold injury of 
the skin are direct consequences of progressive microcirculatory dysfunction. 
This dysfunction is  initiated by vasospasm, but the development of tissue 
damage parallels neither the distribution Of vasoconsuiction nor a cooling 
gradient but corresponds closely to the extent of secondary erythrostasis. 
The basis is a result of endogenously mediated venular- capillary dilation 
and leakage with consequent hemoconcentration and increased frictional 
resistance to flow leading to a critical slowing of the circulation through the 
venular drainage bed. If the circulatory obstruction remains confined to the 
terminal vascular plexus, the corresponding epidermal necrosis may be re- 
paired by regeneration. Irreversible tissue damage (gangrene) is associated 
with the occurrence of widespread necrotizing angtitis and thrombosis which 
gradually extend from the microvasculature into the major veins and arteries. 
: 
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A66-80257 
RESPONSE OF HUMAN EPIDERMlS TO GRADED THERMAL STRESS: A 
MORPHOLOGIC COMPARISON OF BURNS, COLD-INDUCED BLISTERS, 
AND PEMPHlClrS VULGARIS. 
Roger W. Pearson (Chlcago U., Dept of Med., Sect. of Dermatol., Ill.) 
(Symp. on Cutaneogs Responses to Thermal Stress, Chicago U., Feb,SO-. 
? ?  10fi9\ --, 
Archives oiEnvironmmtai iieairir, "vi. 11, Cct. :?c:, p. 1?8-5C?. 7 :e!;. 
Grants PHS 5-K3-GM-21,859<nd AM05794. 
Graded thermal injury to the skin was produced by application of a flat- 
headed soldering iron over a 3 mm. diameter hole in an asbestos sheet. The 
most severely injured epidermis separated from the dermis as  a result of 
coagulation necrosis of the epidermis. "Moderate"inJuIy induces primarily 
acantholytic, suprabasilar blisters, resembling the blisters of pemphigus 
vulgaris in some respects but also showing some features of other acan- 
tholytic processes. In contrast, cold- induced blisters develop in the plane 
of the "space"befween the plasma membrane of the basal cells and the 
basement membrane. These blisters closely resemble the blisters of epider- 
molysis bullosa hereditaria letalis. 
A66-80258 
STRESS- RELAXATION OF STRETCHED CALLUS STRIPS: INFLUENCE OF 
PROPERTIES OF CORNIFIED EPITHELIUM. 
Takeru Higuchi and William J. Tillman p i s .  U., School of Pharm., Madison). 
LSymp. on Cutaneous Responsesto Thermal Stress, Chicago U,Feb.-Z& 
2 2 ,  19651. 
Archives of Environmental Health,vol. 11,Oct. 1 9 6 5 , ~ .  508-521. 9 refs. 
Data are presented suggesting that the cornified epithelium responds 
sensitively to changes in solution environment. Although the exact nature of 
their mechanoelastic behavior depends apparently on the varylng amount of 
etherwater extractables present, these measurements reflect in a general 
sense the ability of the tissue specimen to react to changes in environmental 
conditions. From the results it would appear that the outermost layer of skln 
behaves in a manner very much like other proteinaceous material of slmilar 
nature. Apparently the tissue sample reacts to changes in environment 
qualitatively in the same fashion as, for example, wool and hair fibers, an 
altogether not unexpected relationship. The stress relaxation responses to 
salt solutions, to varying pH conditions, to presence of different cations, etc., 
all suggest that the observed pattern in all of these systems is a net result Of 
several processes working with and against each other with varying time 
constants. 
VARIOUS SOLVENT AND SOLLAION ENVIRONMENT ON MECHANOELA~TIC 
A66-80259 
KERATlN ANDTHE BARRIER: A HUMAN EPIDERMAL PHOSPHOLIPO- 
PROTEIN WITH WATER BARRIER PROPERTIES. 
Robert G. Crounse (Miami U. School of Med., Dept. of Dermatol., Fla.) 
(Symp. on Cutaneous Respozses to_TFer-nal Stress, Chicago U.,Feb. 20- 
2 2 ,  1965). 
-~ Archives of Environmental Health, vol. 11, Oct. 1965, p. 522- 528; dis- 
cusston, p. 527-528. 32 refs. 
Grants Natl. Inst. of Arthritis and Metab. Mseases A6096 and 2A5262. 
Dept. of Army supported research. 
can be precipitated in a form that exhibits water vapor barrier propertles 
comparable to intact epidermis. Closely related epidermal protein fractions 
C"IL,(LLII ,,SL,..S1 p.W"~..Y'.p.". ..". I -I.-- r--r -_..__. - - 
keratin barrier can now be tested in vitro, and compared extensively wtth in 
vlvo events. 
A phospholipoprotein was extracted from human epidermal tissues which 
- - - - - I -  --:-L-- -!----h-I4-;,1- hn-6-r nrnnnninc The ronrrpt of a lipid. 
AB%-60260 
THE EFFECTS OF WETllNG ON CUTANEOUS VULNERABILITY. 
R. R. Susklnd and M. lshthara (Ore. U. Med. School, Divs. of Envtron. Med. 
and Dermatol., Portland). 
Symp. on Cutaneous Responses to Thermal Stress, Chicago U., Feb. 20- 12.1965). Hnvlronmcntal Health, vol. 11. Oct. 1965, p. 529-536; dis- 
cusston, p. 536-537. 8 refs. 
Contract DA 49- 139, M. D. 2184; and Grant NIHOH00137-01. 
Clinical evidence indicated that frequent daily exposure to water, which 
r e d t r  in skin iaituion, nuy involve other factors. These would be low 
amMent temperatun and humldlty, organic rubsranccs pnsent  in aqueous 
mixtures used in household and industry, chemical agents irritPring to the 
sun, and tntacrness of the Swn. Obsavattonr o n  hum1118 and a p u i m c n t s  on 
albino guinea pigs showed that high ambient temperature inhibits to some 
degree the reaction of skln to irritants. Mtneral oU, kerosene. soaps, and 
dbl bcnePne sulfonate appeared to tnaease the akin naCnon to the a- 
perlrnentpl senstttur, 2- 4 dlnttmchlombarrane. Prolonged .ad frequent 
immersion of shaved guinea pigs tn water showed no hlstologlcal changer. 
Continuous application of edible 0th produced only mlld reaction, but the 
combined effect of water and OU resulted in severe inflamatoryreactton. 
Changes in the histological ptcture were alro noted. Further studies showed 
that normal barrier defenses against penetration of applied substances were 
altered by water immersion but restored within a few hours. The repeated 
wetting enhanced the percutaneous penetration, and the effect may be 
cumulative. The conclusion may be drawn that materials containing oils, 
waxes and fatty acids are possibly acanthogenic, but clinically innocuous, 
although these compounds may cause dermatitis in repeatedly wetted skin. 
..--... 
n O O . O U ' " I  
INDUSTRIAL PROBLEMS RELATING TO THE STRATUM CORNEUM. 
Frederick D. Malkinson (Chicago, U., Dept. of Med., Sect. of Dermatol., Ill.) 
(Symp. on Cutaneous Responses to Thermal Stress, Chicago U.. Feb. 20- 
Archives of Enwonmental Health,vol. 11, Oct. 1965, p. 538-545. 6 3  refs. 
defense and mediation of indusutal injury. Precutaneous absorption is dis- 
cussed, and factors which may alter the skin's permeability in industrial 
working conditions are analyzed separately. These are hydration, dehydration, 
chemical or mechanical injury, and thermal injuries. Defense mechanisms 
against colonization of the skin by microorganisms such a s  shedding and 
desiccation are summartzed. Hyperkeratinization of the stratum corneum is 
discussed in iighr of protection froiii deimLtitis, chernic& ififtry, =nd n!tra- 
violet irradiation. 
- 2 2 , A r n  
An attempt is  made to define the role of the stratum corneum in the body5 
A66- 60262 
ENVIRONMENTAL INFLUENCES ON THE MICROBIOLOGY OF THE SKIN. 
David Taplin, Nardo Zaias, and Gerbert Rebell (Miami U., School of Med., 
Dept. of Dermatol., Fla.) 
(Symp. o n  Cutaneous Responses to Thermal Stress, Chicago U., Feb. 20- 
^ ^  ~ - " - .  
11 ,  l Y b 3 ) .  
Archives of Environmental Health, vol. 11, Oct. 1965, p. 548- 550. 9 refs. 
Grant Nad. Inst. of Arthritis and Metab. Mseases 2A5262. 
Dept. of Army supported research. 
The effects of a tropical jungle environment on the microbial flora of the 
skin was studied in a group of military personnel. Men with pre-extsting 
microbial skin disorders became worse in the jungle. There was a high tnci- 
dence of tinea pedis and erythrasma of the feet in this group before enterlng 
the tropics and this incidence remained unchanged. Tinea corporis, candidiasis, 
and staphylococcal infections increased in the jungle. The clinical appearance 
and incidence of P aeruginosa infections In the toe webs is IepOKed. The 
importance of correct diagnosis to prevent dermatological casualties in the 
tropics is stressed. 
A66-80283 
PERCUTANEOUS ABSORPTTON: INFLUENCE OF TEMPERATURE AND 
HYDRATION. 
Richard B. Stoughton (Western Reselve U., Cleveland. Ohio). 
(Symp. o n  Cutaneous Responses to Thermal Stress, Chicago U., Feb. 20- 
22,1965). 
Archives of Environmental Health, vol. 11, Oct. 1965, p. 551- 553; dis- 
cusston, p. 553- 554. 30 refs. 
The author revlews some of the  methods and results of experiments 
studying the influence of hydration and temperature on percutaneous ab- 
sorption. Ustng the percent penetration of ethyl nicotinate as  an  index of 
absorption, it was shown that hydration of the  skln in cool water allowed a 
greater percent penetration than in dry skin. When the  water was warm, p a -  
cent penetration was about the same as  cool water. The changes in p a -  
cutaneous absorption due to hydration a p p u u  to have come from permeabUlty 
changes in the stratum corneum. The use oi this increased sirin penenition 
is dtscussed In light of drug absorption for treating s n n  conditions. 
AM-80264 
PULMONARY DYNAMICS AND RETENTION OF TOXIC GASES. I. SULFUR 
DIOXIDE: CONCENTRATION AND DURATION EFFECTS IN RATS. 
K. J. Leong and N. MacFarland pept .  of Natl. Health and Welfare, Occupa- 
tional Health Mv., Ottawa, Canada). 
Archives of Environmental Heakh,vol. 11, Oct. 1965, p. 555- 563. 23 refs. 
Grant Dept. of Natl. Health and Welfare, Canada 605-7- 216. 
A m a h o d  I s  present& whlch com#ner a reapirogmphk techntque with 
an analytical method and furntshes results obmlned in rats undergoing In- 
halation exposure to sulfur dioxide. The effects of changes in concentratton 
of the gas and in duration of exposure on pulmonary retentton, tidal volume, 
and resptratory rue u e  deaa lbaL Thtr new methodology perrnlts a more 
accurate descrtptlon of the events which occur when an  animal lr axposed to 
an airborne toxicant and may b e  useful in overcomlng some of the  anomalies 
noted when an  attempt is  made to  relata Mologlcal response to  an tnadequue 
measure of exposure, and concentration- time product. 
AII-M)205 
B m n a  8. MurdocL, Jr. (Vt. U., Burltngton). 
Journal of Experimental Psychology,vol. 70, Nov. 1985, p. 443- 447. 11 refs. 
Grant PHS MH 03,330. 
SIGNAL- DETECTION THEORY AND SHORT-TERM MEMORY. 
61 
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A66-80266 
This study attempted to apply signal- detection theory to short- term 
memory by testing the high- threshold concept of associative strength. On 
each trial a list of 6 A-B pairs was presented once, then 1 of these 6 pairs was 
te‘sted for  recognition. On the recognition tests either A-B (a proper pair) or 
A-X (an improper pair) was presented; subject had to make a binary ges- 
no) decision plus a confidence rating. From these data ROC curves were plotted, 
and they resembled the curvilinear functions of signal-detection theory more 
than the linear function required by the high- threshold concept. These results 
call into question the use of a high-threshold concept to explain findings from 
studies of 1 -trial learning. 
A88- 80266 
INTERACTION OF TIME-UNCERTAINTY AND RELATIVE SIGNAL FRE- 
QUENCY IN DETERMINING CHOICE REACTION TIME. 
Paul Bertelson and Jacques Barzeele (Bruxelles, Free U., Belguim). 
Journal of Experimental Psychology, vol. 70, Nov. 1965, p. 448- 451. 1 3  
refs. 
Belgian Fonds Natl. de la Rech. Scl. supported research. 
Choice reaction times (RT) to two signals of relatlve frequencies .2  and 
.8 were measured under two time- uncertainty conditions: constant foreperiods 
of either .5 or 5.0 sec. The HT to the more frequent signal is more affected by 
time uncertainty than the RT to the less frequent one. This result shows that 
“preparation,”a hypothetical state which has often been postulated to BC- 
count for time- uncertainty effects, is at least in part specific to one particular 
signal- response pair, or, alternatively, that the well-known effect of signal 
relative frequency is affected by very short- term fluctuations. 
A66-80267 
DETECTION OF A VISUAL SIGNAL WITH LOW BACKGROUND NOISE: A N  
EXPERIMENTAL COMPARISON OF TWO THEOHIES. 
Raymond H. Hohle (Iowa U., Inst. of Child Behavior and Develop., Iowa City). 
Journal of  Experimental Psychology, vol. 70, Nov. 1965, p. 459- 463. 6 refs. 
Yes-no responses were obtained from each of 5 subjects under diffeeent 
conditions of induced response bias during nine 300-trial sessions $Ius nine 
extra sessions for one  subject) where a low-intensity stimulus was present or 
absent in a random sequence. Least - squares curves relating probabilities 
of a “yes”response with the stimulus present to probabilities of a “yes” 
with the stimulus absent were determined for each set of data, assuming (a) 
the theory of signal detection (”SD), and @) the fixed- criterion hypothesls. 
The latter theory afforded a closer fit for each of the 6 sets of data when com- 
pared to the simplest form of TSD. A more general form of TSD led to curves 
which fit a s  well a s  those from the fixed-criterion theory, but this form has 
other, undesirable, implications. 
A66-80268 
SHORT-TERM RECOGNITION MEMORY FOR SINGLE DIGITS AND PAIRS 
OF DIGITS. 
Donald A. Norman (Harvard U., Cambridge, Mass.) and Wayne A. Wickelgren 
(Mass. Inst. of Technol., Cambridge). 
Journal of Expertmental Psychology, vol. 70, Nov. 1965, p. 479- 489. 8 refs. 
Grant Natl. Inst. of Mental Health MH 08890-01.  
The operating characteristic is used to examine the relation between the 
recognition of a single item and the recognition of a pair of items. Twenty- 
nine subJects listened to a sequence of 5 digits, and then copied a sequence 
of 8 digtts. Then they were given a test of recognition memory for one or two 
diglts from the original sequence. The operating characteristic for single 
digits is a smooth functton that is symmetrical about the major diagonal, 
whereas the curve for pairs is highly asymmetrical. False- recognition rates 
for test pairs containing one digit from the original sequence are only slightly 
greater than false- recognition rates for completely new pairs. Recognition of 
a pair does not appear to result from independent recognition of each digit. 
A mathematical model is developed in which the strength of the memory trace 
has a continuous distribution which is incremented in a probabilistic fashion 
upon presentation of an  item or pair. 
A66-80269 ~~ 
EFFECT OE SIZE AND LOCATION OF INFORMATIONAL TRANSFORMS 
UPON SHORT-TERM RETENTION. .  
Michael 1. Posner and Ellen Rossman v i s .  U., Madison). 
Journal of Experlmental P s y c h o w ,  vol. 70, Nov. 1965. p. 496-505. 
17 refs. 
Contract AF 49@38)-1235. 
Wis. U. supponed research. 
Thls series of studtes investigates the effect of informational trans- 
formations of vprlous levels of difficulty, a s  indlcated by the amount of in- 
formation reduction required, upon matertal in short- term storage at  the 
time of the transform. Experlment I shows that with number of dmtlarlty of 
interpolated items held constant, the greater the difficulty of a transform the 
more forgetting wlll result from it. Experiments I1  and I11 show that these 
effects cannot be attributed entirely to Increases in the rime an item remains 
in store. Rather, time In store and difficulty of transform both contribute to 
determining the amount of forgetting. Experiment I V  shows that the loss of 
material in store is a decreasing function of its distance prior to the transform, 
but that the transformed material itself shows no decline in retention. These 
results point to an operational definition of rehearsal a s  a process requiring 
part of the limited central capacity of subject. 
A66-80270 
USE OF NEGATIVE SLOPE TRANSFORMATIONS OF KNOWLEDGE OF 
RESULTS ON A SIMPLE MOTOR RESPONSE. 
Donald A. Schumsky (Tulane U., New Orleans, La.) 
Journal of Experimental Psychology,vol. 70, Nov. 1965, p. 534-536. 
Bilodeau (1 953) studies a series of transformations of knowledge of re- 
sults (KR) which had slope and intercept constants varying inversely with one 
another making it impossible to partitton their separate effects. The present 
study, by employing transformations with both positive and negative slopes, 
had comparable groups equated for slope constant but varying intercept values. , 
Eighty subjects were given 18  discrete trials to learn a simple knob-turning 
response. Each response was followed by an appropriately transformed K R .  
Results revealed that sub)ects’inittal responding is related to the value of the 
intercept constant of the transformation equation. Subsequently, the speed 
of learning is directly related to the absolute size of the slope constant of the 
transformation equation. 
A l l - 8 0 2 7 1  
SEX DIFFERENCES IN ADAPTATION OF THE GSR UNDER HEPEATED 
APPLICATIONS OF A WSUAL STIMULUS. 
H. D. Kimmel and Ellen Kimmel fila. U.. Gainesvillel. 
I 
- -~ 
Journal of Expenmental Psycholbgy, voi. 70, N O ~ .  1‘965, p. 536-537. 
Grants PHS MH-06060-02 and MH- 16798-02. 
Eight men and eight women came to the laboratory on 3 occasions, 1 
week apart, to receive presentattons of a visual stimulus on each occasion. 
The average galvanic skin response (GSR) to the light showed an intrasession 
@ut no intersession) adaptation effect for both sexes but this effect was al- 
most gone for the males on the last session. In addition, the males made 
significantly larger GSRs than the women on all 3 sessions, especially on the 
last session. I t  was conjectured that the men were familiar with the procedure 
and anticipated the end of the 3rd session by making larger GSRs, but that 
the women did not. 
A66-00272 
EFFECTS OF SEVERAI. SCHEDCILES OFKNOWLEDGE OF RESL’LTS ON 
MATHEMATICS ACHIEVEMENT. 
Edward H. Rosenstock, J .  William Moore, and Wendell 1. Smith (Bucknell 
U., Lewisburg, Pa.) 
Psychological Reports,vol. 17, Oct. 1965, p. 535-541. 14 refs. 
Grant AF-AFOSR-61-54. ._ ._ 
Four forms of a program in mathematics, each varying in the amount of 
confirmation provided, were utilized in an investigation of scheduling knowl- 
edge of results for learners. The schedules were unrelated to achievement. 
A66-80273 
BEHAVIORALEFFECTS OF STIMULATION BY UllF HADIO FIELDS. 
Susan Korbel Eakin and William D. Thompson (Baylor U., Waco, Tex.) 
Psychological Reports,vol. 17, Oct. 1965, p. 595-602. 1 2  refs. 
Grant Natl. Inst. of Mental Health MH- 0 7  2 2 3. 
Twenty male albino rats were used a s  sub]ects In determlnlng behavioral 
effects of ultra high frequency radiation. Experimental subjects were exposed 
to low intensity (50,000 mV.), low frequency (300 mc. to 920 mc.) UHF radio 
waves for 47 consecutive days. Radiated rats were more active than non- 
radiated rats during the early part of the experlment, but became less active 
a s  the days of radiation increased. The UHF group was more emotional than 
the non-UHF group and showed a gradual increase in the latency of recovery 
from electroshock convulsion. No differences were found for weight, audiogenic 
seizures, and water consumption. Results suggest that (a) some time is re- 
quired for UHF to have a consistent effect on behavior, and @) the effects on 
behavior may be non- thermal and related to neurophystological substrates. 
A66-80274 
EFFECTS OFTWO SOURCES OF UNCERTAINTY IN DECISION MAKING. 
James M. Driscoll and John T. Lanzetta (Dartmouth Coll., Hanover, N. H.) 
Psychological Repons,vol. 17, Oct. 1965, p. 635-646. 9 refs. 
Grant NSF GS- 311 and Contract AF 49(838)- 1441. 
The effects of variation in the stimulus and response uncertainty of a 
decidon task on the decision maker’s sublective uncertainty, amount of in- 
formation search, and informatlon processing were examined. Results in- 
dicated that: (a) information search tended to continue until one bit of stim- 
ulus and/or response uncertainty remained, independent of the level of lnitlal 
uncertainty; @)the higher the stimulus uncertainty of the decislon task, the 
faster the subject began seeking information; and (c) sublectlve uncertainty 
increased with both stimulus and response uncertatnty. Unfonunately, the 
data precluded adequate examination of the possible relatlonshtp between 
subJective uncertainty and search behavlor, but the latency of search was 
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negatively correlated with the magnitude of subjective uncertainty across 
subjects, suggesting that a more extensive examination of the motivational 
effects of subjective uncertainty would be of value. 
A66-80275 
AUTONOMIC COMPONENTS OF ORIENTING BEHAVIOR. 
Tadao Uno and William W. Grings (Long Beach Veterans Admin. Hosp.; and 
Southern Calif. U., Los Angeles). 
Psychophysiology,vol. 1, Apr. 1965, p. 311-321. 1 8  refs. 
Grant NaU. Inst. of Mental Health M- 3916. 
Changes in skin conductance (GSR), skin potential (SP), heart rate(HR), 
finger blood volume (BV), and pulse volumepf)  were recorded in 24 subjects 
in response to 2-  sec. bursts of white noise. Five intensity levels of sound 
(60, 70, 60,  90, and 100 db.) were presented over 5 repetitions. Results 
showed that: (1) response magnitudes and latencies were directly related to 
stimulus intensity and inversely related to number of repetitions; (2) for BV, 
SP, and GSR the effect of repetition varied with stimulus intensity; (3) HR 
changes were primarily monophasic; and (4) BV and PV were more sensitive 
to stimulus intensity differences than were the electrodermal responses. 
A68-80276 
ECCRINE SWEAT GLAND ACTIVITY AND RACIAL DIFFERENCES I N  
RESTING SKIN CONDUCTANCE. 
Laverne C. Johnson and Marvin M. Landon (U. S. Navy Med. Neuropsychiat. 
Res. Unit, San Mego). 
Psychophysiology,vol. 1, Apr. 1965, p. 322-329. 17  refs. 
Dept. of Navy supported research. 
Active eccrine sweat gland activity was measured in 30 Negro and 2 9  
Caucasian male subjects to determine whether sweat gland activity was a 
possible factor in racial differences in skin conductance. Basal skin con- 
ductance, heart rate, respiratory rate, finger skin temperature and blood pres- 
sure were also obtained. Negro subjects had significantly lower skin conductance 
but no other significant physiological differences were found. While there was 
no significant difference in number of active sweat glands between the races, 
the intragroup relationship between sweat gland count and skin conductance 
was significantly higher for the Negro subjects. The two groups did not 
differ in number of nonspecific galvanic sktn responses (GSRs) but the Cau- 
casian subjects showed greater change in skin conductance to an  initial tone 
stimulus. When differences in prestimulus levels were taken into account, the 
group differences in response to stimuli were no longer significant. 
A66- 80277 
INTERAREA ELECTROENCEPHALOGRAPHIC PHASE RELATIONSHIPS 
FOLLOWING SENSORY AND IDEATIONAL STIMULI. 
Chester W. Darrow and Ronald G. Hicks (rnst. for Juvenile Res., Dept. of 
Res., Div. of Psychophysiol., Chicago, Ill.) 
widwestern Psychol. ASSOC., St. L&&. Mo.. Avr. 1964: and SOC. for Psv- 
chophysiol. Res., Washington, D. C., Oct. 1964). 
Psychophysiology, vol. 1, Apr. 1965, p. 337- 346. 13 refs. 
Moment- by- moment changes in the phase or relative timing of electroen- 
cephalographic (EEG) patterns in different brain areas show great lability and 
psychological responsiveness, and are studied a s  possible correlates of 
peripheral psychophysiological reaction. Relative leading, lagging, and in- 
phase relationships between EEGs of different brain areas are automatically 
recorded, and stimuli classed a s  simple sensory, indifferent- ideational, dis- 
anterior and central brain areas is  found to characterize conditions oi arousal. 
Rapid diphasic reversals of interarea EEG phase relationship during mental 
activity is possibly symptomatic of interaction between brain areas. Effects 
of familiaricy and adaptation are evaluated. 
.>,.&'"" idecfinns!, E!!? s d ~ p r ! ~ ? ?  r ~ ~ t i n e r  ?r P employed. EEG leading in 
A66-80278 
BEHAVIORAL EFFECTS OF IONIZED AIR ON RATS. 
R. A. Duffee and R. H. Koontz (Eattelle Mem. Inst., Columbus, Ohio). 
PsychophysiolOgy,vol. 1, Apr. 1965, p. 347-359. 1 6  refs. 
8Pnelle Mem. Inst. supported research. 
The primary purpose of the experiments was to determine whether stress 
is  a necessary preconditlon for ionized air to affect behavlor. A secondary 
objective was to investigate the relationship between ion polarity and subject 
age. ThW- SlX male albtno rats of the Wistar strain were used a s  subjects, 
divided into 2 groups accordtng to age; o n e  gmup was 3 months, and the other 
1 4  months, old. Animals were exposed in envlronmenral chambers in which 
the  ion concentrations were 2.9 x lo5 posttlve ionsfic., 1.4 x lo5 negative 
ions/cc., or 600 positive and negative ions/cc. (control). Criteria for evalu- 
ating behavioral effects were rate of learning of a water maze and performance 
i n  the  maze atCer learntng was complete. Halt of the  s u b j a r  w a c  subjsted 
to a 60- v., 0.7- sec. elecnical shock prior [o maze ulals. Stress was not a 
necessary precondtdon for sir ions to affect behavior. Learning of the maze 
was enhanced by both ion polarities, particularly by negatively ionized air. 
Performance of the older animals living in a negatively ionized atmosphere 
was significantly improved. 
866-80284 
A66-80279 
IDEN'IlFICAnON OF SEQUENTIAL AUDITORY AND VISUAL STIMULI'. 
Arthur S. Kamlet M c h .  U. Ann Arbor). 
Psychonomic Scieke,  vol:'3, ~ o v .  is,'i965, p. 419- 420. 
Contract AF 49(638)- 1235. 
Two subjects identified pairs of 15 msec. one- bit auditory andvisual 
stimuli when the interval between the stimuli varied from 0 to 500 msec. 
The aiiditory judgments were better when the auditory and visual signals 
were separated by 500 msec. than when the two signals were present- 
simultaneously, and were also better when the auditory stimulus followed the 
visual stimulus than when the visual stimulus was delayed. 
A66- 802 80 
DEERIORATION OF SIGNAL DETECTABILITY DURING A VIGILANCE 
TASK AS A FUNCTION OF BACKGROUND EVENT RATE. 
Jane  F. Mackworth pefence Res. Med. Labs., Toronto, Canada). 
Psychonomic Science,vol. 3, Nov. 15, 1965, p. 421-422. 1 2  refs. 
In the course of a 30 min. session a signtficant decrease was found in 
detection and detectability (d') of a slighter brighter flash against a background 
flash rate of 200/min. No such decrement occurred when the background flash 
rate was 40/min. In both cases the signai rate was B p n .  
A66-80281 
ROLE OF ADAPTATION LEVEL IN STIMULUS INTENSITY DYNAMISM. 
Hany G. Murray and David L. Kohfeld (Ill. U., Urbana). 
Psychonomic Science, vol. 3, Nov. 15, 1965, p. 439-440. 6 refs. 
GrantNIH MH-08033. 
Thirty female college students were first adapted to either a 40 db. tone, 
a 100 db. tone, or to silence @=lo), then given 48 reaction time (RT) trials 
with randomly ordered presentations of 40, 60, 80, and 100 db. auditory 
signals. RT a t  all levels of signal intensity was fastest for subjects adapted at 
40 db., slowest for subjects adapted at 100 db., and intermediate for subjects 
adapted to silence. These findings are predicted by HelsonS adaptation- 
level theory (1 964) but not by Hullian Theory (1 949). 
AM-80282 
AGE IN RELATION TO PART AND WHOLE LEARNING. 
Sylvia Downs (U. Coll., Res. Unit into Probl. of Ind. Retraining, London, 
Great Britain). 
Journal of Gerontology,vol. 20, Oct. 1965, p. 479-482. 9refs. 
Dept. of Sci. and Ind. Res., Great Britain; and Ford Found. supported research. 
An experiment was conducted on four groups of trainee postal sorters to 
examine the  relationship between age and progressive part and whole learning 
methods. The median age of the older groups was 42.5 and those of the younger 
groups were 26.5 and 27. The younger group, which learned by the progressive 
part method, had signtficantly higher scores than the younger group, which 
learned by the whole method. There was no significant difference between the .  
two methods for the  older groups. I t  is  suggested that the performance dif- 
ference between young and old individuals using progressive part learning 
was due to  the increased effects with age  of interference and unlearning 
difficulties. 
A66- 80283 
THE CHARACTERISTICS OF LIPID MOBILIZATION AND PERIPHERAL 
E:SPOS!?IC?.!!N ACED !ND!V!nI.IAl S. 
Carl Eisdorfer, Albert H. Powell, Jr., Gilbert Silverman, and Morton D. Bog- 
donoff p u k e  U. Med. Center, Depts. of Med., Psychiat., and Psychol., Durham, 
N. C.) 
~ o u r n a ~ o f ~ e r o n t o l o g y , ~ ~ ~ .  20,oct. 1965,p.511-518. 2 1  refs. 
Grants PHS H- 3502, M- 2109, HE 08571-01, AM-05509,ZM- 8000, MSP 
18,193, and AM Heart Assoc. 64 G 159. 
Life Insurance Med. Res. Fund supported research. 
The peripheral characteristics of free fatty acids (FFA) utilization for 
young and old subjects have been described. The aged individual mobilized 
FFA in response to norepinephrine in a panern comparable to that of the 
young tndtvldual; slmUad the  aged individual removed injected albumin- 
difference in muscle- activity performance between the two age groups would 
not seem to depend upon significant differences in the peripheral mobilization 
and dtsposidon of ltpid substrate. 
bound palmitic acld- 1-C F 4 at a race equal to that of the  young individual. Any 
A66- 60284 
LEVEL OF SKIN POTENTIAL IN HEALTHY MALES AND THE INFLUENCE 
OF AGE. 
Wdtff W. SurwilIO @lH, NaU. Heart Inst, Gerontol. Branch, Bethesda, Md.; 
and Baldmore City Hosp, Md.) 
Journa lofGeronro lo~vol .  20,Oct. 1965.p. 519-521. 9tefs. 
Skin potennal @archanoff effect of the galvanic sktn resistance) was 
recorded by Ag- AgCl electrodes, which were attached to the palm and ventral 
surface of the forearm, in 1 2  2 healthy males aged 2 2 - 8 5  years. Subjects 
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performed a watch- keeping task while the recordings were made. In all cases 
the palm proved to be electrically negative with respect to the forearm. Aver- 
age level of skin potential for the group was - 31.5 mV., and individual values 
ranged from - 12.3 to - 56.6 mV. A low but statistically significant negative 
correlation was found between age and skin potential level. 
AM-80285  
CRITICAL FLICKER FUSION FREQUENCY AS A FUNCTION OF EXPOSURE 
TIME IN T W O  DIFFERENT AGE GROUPS. 
Jane M. Huntington and Ernest Simonson (Minn. U., Lab. of Physiol. Hyg., 
MlnneaDOllSh 
Journalof G&ontology,vol. 20, Oct. 1965, p. 527-529. 1 5  refs. 
Grants NIH NB-01859 and HE-04997. 
The effect of exposure times varying between 900 and 100 msec. on the 
critical frequency of fusion (CFF) was studied in 1 5  young and 1 3  older healthy 
men, at  a light: dark ratio of 1.9. In both age groups, the CFF dropped from 
the high to low exposure times by 5- 8 C.P.S. The curves of two age groups, 
however, were not parallel along their entire length. The drop of CFF at  
shorter exposures was dgniflcantly greater for older than younger men. At 
all exposure times, the CFF was signiftcantly higher in the younger group 
than in the older group (P< .001). 
AM-80286  
THE PSYCHOLOGY OFTIME. 
M. Trelsman. 
Dtscovery, vol. 26, Oct. 1965, p. 40-45. 
Human estimation of temporal intervals is usually inaccurate. It seems to 
depend on the psychological state of the person. Although it is generally 
assumed that an uninteresting occupation “makes time drag”, while persons 
absorbed in work do not notice the passage of time, experimental Investiga- 
tions have indicated the reversed effect. The same parodox was noted when 
individuals were isolated for a long period of time. The explanation may lie 
In a hypothesis postulated by Dr. Hudson Hoagland, who proposed that 
nervous systems may contain “pace- maker“ cells, which regulate normal 
physiological activities, such a s  respiration and cardiac contractions, and 
that the rate at which they produce impulses may be affected by the body 
temperature and apparently depends on chemical processes. The use of a 
model consisting of a Pacemaker, a Counter and a Store produced results 
which indicate the presence of an internal clock, which generates temporal 
information. Some evidence indicates that the possible location of this unit 
may be certain small areas of the thalamus, but more information is necessary 
to fully answer the question of time]udgment. 
A8E-80287 
DO CELLS HAVE CLOCKS 7 
8. M. Sweeney. 
D~SCOVCIY,VOI. 26, Oct. 1965, p. 34-39. 
Observations of plant and animal physiology and behavior disclosed a 
circadian rhythm with a period of about 24 hrs. Some animals and plants show 
definite seasonal variations in growth and behavior. Several factors were 
noted, which may influence biological rhyrhms. The axial and orbital rotation 
of the earth has been established a s  one. Variations in temperature have 
been noted to affect the activity of some organisms. Light is the most im- 
portant factor, which not only affects the behavior or physiological and bio- 
chemical actlvity, but, in some experimental cases, light stimulation can 
shift the circadian rhyrhm. None of these factors can account completely for 
biological perlodiclty. The governlng unit must be some form of a biological 
clock which operates on a biochemical basis regulated by a feedback system. 
There is some evidence indicating the role of ribonucleic acld in equilibrating 
the continuous biological time keeping. 
AEE-80288 
CONVERGENCE AND STEREOSCOPIC VISION. 
1. C. H. Ishak, M. H. S. Radwan, and M. M. Ibrahim p a d .  Res. Centre, Cairo, 
Egypt). 
OpticaActa,vol.12,Jul.1965,p.213-221. 9refs. 
different conditions of observation, were taken using a semi- automatic 
insmment, which is a modification of Wright’s instrument. The apparatus 
provides two circular targets seen against a black background. The results of 
the eleven observers, together with those of three observers for whom similar 
measurements were taken in a prevtous investigation, are statistically studied. 
The analyds of the results supports the view that convergence is a factor con- 
tributing to stereoscopic vision. 
AEE-80289 
PHOTOINDUCED ABSORF’I’ION CHANGES AT 520 NM I N  CHLORELLA 
AND THEIR RELAnONSHIP TO THE TWO- PIGMENT SYSTEM OF PHOTO- 
SYNTHESIS. 
Daniel Rubinstein (Charles F. Kenering Res. Lab., Yellow Springs, Ohio). 
BiochlmicaetBiophysicaActa,vol,109, Sep. 27, 1965,p.41-44.  11 refs. 
Stereoscopic acuity measurements for eleven observers, under three 
7 
The appearance of the 520 nm. absorption band upon Illumination of an 
aerobic cell suspension of Chlorella is partially Inhibited by DCMU (3- (3,4 
dichlot0phenyl)- 1.1 - dimethylurea.). In  the presence of background light, 
this absorption change is  sensitized by short- wave excitation and is com- 
pletely inhibited by DCMU. In a similar sample made anaerobic by its own 
respiration or by the addition of an oxygen- scavenging system, the appearance 
of the 520 nm. band I s  not inhibited by DCMU. This band is now sendtized by 
light of long wavelength. I t  is postulated that the absorption change a t  515- 
520 nm. Is composed of two components: one related to pigment system I, 
the other to pigment system 11. 
AM-80290  
A STUDY OF THE MODE OF ACTION OF 3- (4-CHLOR0PHENYL)- 1,l- 
DIMETHYWREA ON PHOTOSYNTHESIS. 
G. Gingras and C. Lemasson (C.N.R.S., Lab. de Photosyn., Gif- sur- Yvette 
(S and 0), France). 
Biochlmica et  Blophydca Acta vol. 109, Sep. 27, 1985, p. 67-78. 25 refs. 
The inhibition of steady. &e photosynthetic oxygen evolution by 3-(4- 
ch1orophenyl)- 1.1 -dimethylurea was studied in C=a as a function of light 
Intensity, wavelength and temperature. The results of this study were taken to 
indicate that the Inhibition is located very close to photochemical System 11. 
The site of inhibition was determined more accurately by making use Of the 
phenomenon of activation by a background light of the oxygen evolution 
produced by a dngle brief flash of white Hght. This activation was interpreted 
a s  being the result of oxidation of the primary substrate of photochemical 
Reaction II .  The inhibitor appears to block oxygen evolution by Inactivating 
this primary substrate. 
, 
AEE-80291 
SIMPLE OSCILLATIONS I N  PHOTOSYNTHETIC OXYGEN EVOLUTION. 
T. T. Bannister (Rochester U., BIOI. Dept., N.Y.) 
Blochimica et Biophyslca Acta, vol. 109, Sep. 27, 1965, p. 97- 107. 2 2  refs. 
NSF supported research. 
With Chlorella pyrenoidosa strain 3, changes in white illumination within 
the range (4-40).105 erg.  cm-2. -sec -1 provoke oscillations in the rate of 
net 02  evolution, provided the steady- state evolution is partially inhibited by 
a low concentration of C02 or by poisoning with KCN or iodoacetamide. The 
maximum amplitude of the oscillation is small: less than I ul 0 ul cells. h; 
02  uptake. The period of the oscillations has varied between 4 and 60 sec. in 
different experiments and Is shorter the stronger the illumination. The intensity 
of damping has also varied; with weak damping up to 1 2  successive maxima 
have been seen. The osclllations disappear in the presence of 3uM 3- 
(4-chlorophenyl)-l, 1-dimethylurea and tend to be restored by 40 uM KCN. 
Fron the fact that the time- average rate of 02 evolution during oscillation can 
be the same a s  in the steady state, a conserved catalyst reaction cycle in 
inferred. Such a cycle, lying somewhere between a photosynthetic photoreaction 
and the inhibited steps in the carbon cycle, seems able to explain ail char- 
acteristics of the oscillations. 
hence the oscillations could occur in either 02 production or in 2! Ilght- stimulated 
AEE-80292 
SERUM CALCIUM ESTIMATION: A N  EVALEATION OF A NEW METHOD. 
Subhadra R. Shah, R. C. Master, and R. C. Shah (K. M. School of Post- 
Graduate Med. and Res.; and Sheth Vadilal Sarabhai Gen. Hosp., Ahmedabad, 
I ndia). 
!ndian Journal of Pathology and Bacteriology, vol. 6 ,  Oct. 1965, p. 280- 264. 
7 refs. 
M/s. Sandoz India Ltd. supported research. 
and the method of Mills and Leaf on 1 2  2 different blood samples. The latter 
method was very quick, perfectly reliable, and constantly reproducible. It 
utilizes a titrimetrlc procedure, uslng Disodium EDTA (sodium salt of 
ethylenediamine-tetra- acetic acid) against blood serum. The method, there- 
fore, promises to be a useful adjunct when time saving devkes must be used 
either due to heavy work load or emergency conditions when the life of the 
patient may hang in balance pending the result of such tests. 
Blood serum calcium was estimated by the method of Clark and Collip, 
AEE-80293 
MODIFICATIONS OF SERUM PROTEIN IODlNElN MAN EXPOSED TO 
POLAR CLIMATE [MODIFICATIONS DEL’IODE PROTIDIQUE DU SERUM 
CHEZ L’HOMME EXPOSE A UN CUMAT POLAlREl . 
Maurice Staquet. 
Journal de Physiologie,vol. 57, July-Aug. 1965, p. 499-502. 1 4  refs. 
In French. 
Centre Natl. de  Rech. Polaires de Belglque supported research. 
The stress produced by exposure to cold causes a fall In serum proteln. 
bound Iodine during the early days. In some sublects this initial fall i s  followed, 
in succeeding days, by a return to normal, or even raised, levels. These 
changes can be explained by an  increased peripheral thyroxine consumption 
provoking pituitary- thyrold hyperfunction. 
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THE ROLE OF ADIPOSE TISSUE I N  DECOMPRESSION SICKNESS I I M -  
PORTANZA DEL TESSUTO AD1 POSO NEL’ AEROEMBOLI S MO DI SBARICO I. 
G. Viottt (Cenova U., 1st. di Med. del Lavoro, Italy) and D. N. Walder (New- 
castle upon Tyne U., hled. School, Dept. of Surgery, Great Britain). 
Lovoro e Medicina,vol. 19, Jul.-Aug. 1965, p. 81-83. 9refs. InItalian. 
of decompression sickness are presented. Two groups of guinea pigs were 
used as subjects. One group of animals was starved, while the other group 
was starved until 25% body weight loss occurred. All animals were subjected 
to a pressure of 6 atmospheres absolute for 2 hors, followed by decom- 
pressions for 3 minutes. The unstarved animals all died after decompression 
at  times varying from 6 minutes to 10 minutes 10 sec. Mssection showed 
bubbles in the inferior vena cava, aorta, right and left heart components, and 
sometimes in the coronary and intestinal vessels. The starved animals all 
survived decompression. On dissection, no bubbles or fat tissue could be 
seen. It appears that the amount of fat tissue present in the animal i s  an im- 
portant factor in the genesis of decompresston sickness. It is possible that 
decompression sickness might be prevented by eliminating a s  far a s  posdble 
fa: dssue fr@m the animals. 
C?rper;.menrs invedpt inp .  t h e  effects of adivose tissue on the susceptibility 
A66-80295 
MODIFICATION OF RADIATION “CEREBRAL DEATH”BY HOPOXIA. 
E. A. Wright and Jennifer Shewell (St. Mary’s Hosp. Med. School, Dept. of 
Pathol., London, Great Britain). 
Nature,voI. 208,Nov. 27, 1 9 6 5 , ~ .  904-905. 1 2  refs. 
British Empire Cancer Campaign for Res. supported research. 
marked change in radiosensitivity to massive doses of radiation. The mechanism 
by which this change is brought about is not yet understood, and probably 
awaits greater knowledge of the fluctuations in available tissue oxygen in the 
brain. 
Experiments on albino mice show that nitrogen breathing produces a 
A66- 60296 
EQUIPMENT FOR TRAlNING ASTRONAUTS FOR CONTROL OF SPACE- 
CRAFT AND ITS SYSIEMS [TRENAZHERY DLIA PODGOTOVKl KOSMON- 
AVTOV K PROFESSIONAL’NOI DEIATEL’NOSTI PO UPPRAVLENIIU 
KORABLEM 1 EGO SlSTEMAMll . 
N. N. Gurovskil, V. G.Denlsov. A. P. Kuz’mlnov. and M. M. SU’vestrov. 
Problemy Kosmicheskol Biologii, vol. 4,1965, p. 3- 9. In Russian. 
AU devkes used for cosmonaut training fall into one of three groups: (1) 
those for physiological tralnlng to increas;resistance of adaptation to-extrema1 
flight factors; (2) those for occupational training in flight operations; and (3) 
those which combine physiological with occupational tralnlng. The present 
article discusses various types of devicesdesigned to provide tralnlng in space- 
craft piloting and systems control. Depending on the number of systems, fllght 
stages, and flight tasks to be modeled, trainers may be classed a s  (l ) universal, 
(Z)complex, (3) specialized, or (4)functlonal. Since cosmonauts are trained 
for specific ships and specific tasks on a given ship, three types of trainers 
suffice: complex, specialized, and functional. 
A66- 80297 
BASIC PRINCIPLES OF SPECIAL TRAlNlNG OF ASTRONAUTS [OSNOVNYE 
PRlNTSlPY SPETSIAL’N01 TRENlROVKl KOSMONAVTOVI. 
N. N. Gurovsidi, M. D. Z~ud’kiiC<, G k  E. A. KEFQV. 
ProblemyKosmkheskoiBiologii,voi.4,1965, p.10-16. In Russian. 
Biomedical training of astronauts must include simulation of factors which 
may be encountered during the actual space mission. With the exceptlon Of 
8umind pslobolk flight, all corditlons and factors can be simulated In train- 
ing on the ground, either in specially consttucrcd chambers and sutcabk de- 
vices or in mock- ups, The slmulations include: (1) physkal conditions peCulkI 
to outer space, such a s  total vacuum, Ionizing radiatlon, low nmprature, and 
weightlessness; (2) the dynamlc state of flight, indudlng noise, vibration, and 
acceleration, which may affect the vestibular apparatus, and (3) the static state 
of the space &in tncerior, Including a t  coodItioning, variation of tamperature. 
lack of locomaion, llmtted type of dk t ,  and lfmrmtfons of the s p  suit. 
Monotony of work performance, newness of the situation, and psychologid 
stress-all these are factors that may affect the physiological state of the 
astronaut, If pre- ftight adaptation training were omitted. After a complete 
coum of rnbhg, no pcutlcu&r p b b m c  In the medkd areas have been so 
far noted during acrual flights. 
A66- 80298 
WPGRIblfrNTAL PSYCHOUKKAL EXAtdlNATION OF A GROUP OF AS- 
‘IRONAIRS [ EKSPEWMENTAL’ NO-PSKHOLOCICHES KOE ISSLEDOVANIE 
GRUPPY KOSMOMVMV) . 
F. D. Go~bov and M. A. Nooikov. 
Problemy Kosmkheskoi Biologll, vol. 4,1965, p. 17-26. In Russian. 
of dangerous or unreproducible situations (e.g. pknc crashes)was devised 
An experlmentd battery of test stressors modeling one or another factor 
in consultation with experienced air crews. The fkst  step in this workwas to 
Isolate the psychological factors and to devise rigorously reproducible methods 
for studying them. Suggestibllity studies are cited a s  one example. Group 
studies were undertahn to explore: (1) psychological aspects of pilot lnter- 
action during interdependent activity, and (2 ) psychological aspects of co- 
habitation under complex conditions of prolonged group isolation. The integra- 
tive action was studied by means of a “homeostat”device for modeling and 
:?!Y!C~ prnh!emq of varying degrees of diffkulty. It is controlled by a number 
of interconnected inputs of equal strength. Work indices of each operator are 
automatically recorded and the dynamks of his activities evaluated during the 
experiment, making it possible to discern and follow the formulation of ln- 
dlvidual strategies. Some of the findings concern emergent leadership and 
transfer of learning. Parallels are drawn between Sherrington’s funnel con- 
cept of the competitlon of reflexes for a final common path and the types of 
interaction in group problem solving. 
A66-80299 
EFFECT OF EIGHT- HOUR ISOLATION AND HYPOKINESIA ON CERTAIN 
PHYSIOLOGICAL AND BIOCHEMICALDATA IN MAN I VLIIANIE VOS‘MI- 
C€iASOV‘Oi IZOLIATSI: I G:POK!NEZ!! S A  NEKOTORYE AZIOLOGICHES- 
KlEl BlOKHlMICHESKlE POKAZATELI U CHELOVEKA 1. 
V. S. Georgievskii, L. I. Kakurin, A. N. Kalinina, B. S. Katkovskii, V. V. Kustov, 
V. I .  Mikhailov, Z. 1. pilipiuk, and IU. N. Tokarev. 
Problemy Kosmicheskoi Biologii, vol. 4, 1965, p. 27- 30. 6 refs. In Russian. 
Ten young men were kept for 8 hours in a sitttng podtion in a hermetically 
sealed chamber wtth forced ventilation of atmospherlc atr. The oxygen con- 
tent was 20- 2 1% and the CO2 content was 0.01 -0.03% The temperature 
varied between 20- 2 2OC. and the relative humidity between 50- 60% The 
parameters measured included the standard electrocardiogram, pulse rate, 
arterial blood pressure, stroke volume, heart minute volume, pertpheral re- 
sistance, cardiac Index, respiratory rate, resptratory amplitude, resptratory 
minute volume, oxygen consumption, coefficient of oxygen utilization, pul- 
monaryvital capacity, etc. In general, 8 hours of isolation and hypoktnesta did 
not lead to any substantial functional shift in the human organism. Statistically 
significant findings included a fall in carboxyhemoglobin from 1.48+0.48 to 
0.5110.26. and increased catalyzing activity of blood, 
A66-80300 
EFFECT OF PROLONGED ISOLATlON I N  A SMALL CLOSED CABIN ON THE 
HUMAN ORGANISM (0 VLIIAMI NA ORGANlZM CHELOVEKA KLITEL’NOGO 
PREBYVANllA V ZAMKNUTOI KAMERE MALOGO 0B”EMA 1. 
N. A. Agadzhanian, IU. P. Bizin, G. P. Dorontn, E. A. Illn, A. G. Kuznetsov, 
and N. 1. Ezepchuk. 
Problem Kosmkheskoi Biolo 1 vol. 4, 1965, p. 31- 43. 16  refs. In  Russian. 
Two Iubjects underwent a %g- term stay in a pressure chamber of 7 m3 
capacity, with a parttal oxygen pressure of 155- 165  mm. Hg, CO2 content 
below 2 mm. Hg, air temperature of 19.5 to 23.5OC.. and relative humidity at 
40- 70% Psychomotor performance deterlorated with respect to time but not 
to quality. Coordination and problemsolvtng was not affected. Loss of interest, 
initabllity, and emotional lability appeared in the second half of the experiment. 
Electroencephalogram toward the end registered a decreasefn the alpha 
wave concomitant wtth a predominance of 4-6 C.P.S. waves interspersed with 
0.5- 2 C.P.S. wave. At the end of 60  days, the pulse rate dropped by 20% the 
systolic pressure by 10- 16% the diastolic pressure by 7- 8% the h e m  minute 
volume and the stroke volume increased, the perlpheral vascular reststance de- 
creased, ana the vasomotor iaieucy iiici~:&. .Do:- o-p,rlment t e n s  ahawed 
a decreased capacity for adaptatton, ctrculatosy lability, and a decreased h e m  
sire. Oxygen consumption fell by 32% C 0 2  expiration by 26% and pulmonary 
ventilation by 2- 2.5 liters per min. Total energy expenditure dropped to 20.85 
kcapg. pa diem. Certain fhoneu In the hematocrtt were also noted. Recom- 
mendattons are nude  for a more vaxted, sttmulating m v h n r n e n t  for the 
astronaut. 
666- 80301 
EFFECT OF VARIOUS TYPES OF ACCELERATION ON HUMAN ORGANISM 
WRING LANolNG OF SPACECRAFT I RMKTSIIA ORGANIZMA CHELOVEKA 
NA DEISTVIE PEREGRUZOK PNZEMJXNIIA. DEISTVUIUSHCHKHV 
RAZLICHNYKH NAPRAVLENllAKH 1. 
G. P. Miroliubov. 
RoblwKo&88kot  Bolo *oL 4,1965, p. 41-53. 27 I d &  IS R u 8 ~ i . a  
gmertmentr were c o n d u c t ~ w l t h  the hdD of a mectrl deTke for nucMnn 
rneriiof & A g  ; p r C r r ~ f r  crews &om t i e  efieeis of forced Imdtng. hth 
pneumatic (PN- 1, PN- 2) and mechantcal (Mekh) shock abbsorbg.8 Were urd.  
The acceleration of the PN- 1 and PN- 2 was 400-500 and 1000- 2000 units/ 
tec, rwpe&dy, rlcb the force dependent on the velodty of the cabtn. The 
occdezation force of the ”hfokh*ohocL l b b s o r b a  wu 10- 1 2  (700- 1000 unttr/ 
see.), independent of cabin veloctty. All subjeas were given cudtogrophlc 
medal pressure, respiredon, and motor reaction wwa which did not reveal 
any stgntftcant deviations from normal following impacts. Subjects endured 
along the longitudinal &I of the body wtth greater dlttlculty than aanwerse  
6 5  
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impacts. I t  was concluded that fairly high magnitudes of impact can be with- 
stood without any pathological consequences or lowered working ability. The 
use of safety belts, harnesses, shock absorbers, etc. makes it possible to con- 
struct aircraft capable of landing at  velocities of 8- 10 m./sec. 
A66- 80302 
CHANGES 1N FUNCTION A N D  RECIPROCAL ACTION OF THE OTOLlTHS 
AND CUPULA OF THE VkSTlBULAR APPARATUS DURING CHANGES IN 
GRAVlIATlONAL FORCE IN MAN IK PROBLEMO OSOBENNOS?EI 
FUNKTSll 1 VZAlMODElSTVlIA OTOLITOVOCO 1 KUPULIARNOGO AP- 
PARATOV VESTIBULIARNOCO ANALIZATORA CHELOVEKA V USLOVllAKH 
EMENENNO1 VESOMOSTI]. 
E. M. 1Uganov. 
Probiemy Kosmlcheskoi Biologii, vol. 4 ,1965,  p. 54-69. 2 2  refs. In Russian. 
lnvestlgations with decreasing and increasing gravity loads and weight- 
lessness were conducted to determine whether weightlessness acts a s  a unique 
stimulus of the otolithic mechanism specifically exciting I ts neuroreceptor 
mechanlsms or whether it leads to a functlonal elimlnatlon of the otollths 
C'physiologlcal delabyrinthization"~ To elucidate the functlonal condition of 
the otolithic mechanism, the following indices were studied: (1 )the duration 
of post- rotational nystagmus, (2 )the duratlon of counter- rotational illusion, 
(3) the niagnltude of the latent developmental period of rolling or rocldng 
illusions, and (4)the threshold duratlon of recovery from leaning. Tables with 
results of these and other studies are given. Analysis of the data indicates 
that weightlessness does not lead to a functional ellmlnatlon of the otolithic 
mechanism or to so- called physiological delabyrinthization, but rather, that 
weightlessness is a negative stlmulus leading to the development of specific 
vestibular reactions. It should be noted that not only the absolute value of 
gravttatlonal change, but the process of the change itself and the direction of 
force on the body dlctate the degree and nature of the nystagmic reaction, 
e.&, a lessening of load leads to retardation of the nystagmic reaction. 
A66- 80303 
HUMAN TOLERANCt OF LARGE ANGULAR ACCELERA I'ION STRESS 
DURING SHORI' PERIODS OF TIME 
CHELOVEKA K VOZDEISTVIIU KRATKOVREMENNYKH UGLOWKH 
USKORENll BOL'SHIKH VELlCHlN I. 
V. M. Tardov. E. V. Ustlushin. and S. F. Orlov. 
K VOPROSU OB USTOlCHlVOSTl 
Problemy Kosmicheskoi Biologli, vol. 4, 1965,  p. 70- 74. In Russian. 
male subjects 2 2  - 25 yr. of age. Rotatlon took piace around the iongltudlnal The effect of various large angular accelerations was studied using 6 healthy 
A66- 80305 
EFFECT OF ACCLIMATIZATION TO HIGH ALTITUDES ON HUMAN TOLER- 
ANCE TO HYPOXIA IVLllANlE AKKLIMATIZATSII V VYSOKOGORNYKH 
USLOVllAKH NA USTOICHIVOST' CHELOVEKA K ClPOKSll I.  
E. N. Salatsinskaia. 
Problemy Kosmicheskoi Biologii, vol. 4,  1965,  p. 80- 86. 9 refs. In Russian. 
Experiments were performed with 38  (21 acclimatized, 1 7  not acclima- 
tized) mountain climbers to high altitude (1650 m.)at the beginning of the 
experiment. To detect differences between the two groups in their abllities 
to withstand hypoxia and to tolerate fatigue during ascents was attempted. 
After 2 0 days the non-acclimatized group had achieved a degree of acclima- 
tization comparable to that which the first group had a t  the beginnlng of the 
2 0-day period. Actual tests for determining resistance to hypoxia were based 
on duration of respiration in a Krogh apparatus filled with air. The acclimatized 
group showed a slight, but not statistically significant, rise in tolerance to 
hypoxia. f i e  nonacclimatized group showed a statlstlcally significant (21.3%) 
drop in tolerance to hypoxia. Toward the end of the 20-day period In camp 
the acclimatized group showed a rlse of 19.9y;, and the nonacclimatized 
group showed a 20.4yo Increase In tolerance to hypoxia. When tested for 
tolerance to hypoxia in the Krogh apparatus, both groups showed a rise in 
pulmonary ventllatlon up to the 7th mlnute. After the 7th minute pulmonary 
ventilatlon continued to rise In the acclimatized group, but fell off in the non- 
acclimatized group. fils drop in pulmonary ventilation in the nonacclimatlzed 
group is apparently due to acute fatigue of respiratory muscles. Blood oxygen 
saturation and hemoglobin content of both groups were compared before 
and after ascent to hlgh altitude. Variations between the two groups for these 
parameters are described. 
A66- 60306 
INVESTIGATION OF HUMAN VISUAL PtRCEPTlON RATE [LSSLEDOVANIE 
PROPUSKNOI SPOSOBNOSTI ZRITEL'NOI SlSTtMY CHELOVtKAl . 
A. A. Nevskaia. 
Problemy Kosmicheskoi Biologii, vol. 4 ,1965,  p. 87-  101. 7 refs. 
Experiments were conducted on human subjects to determine the reaction 
tlme of vlsual perception by presenting briefly charts with outlines of familiar 
objects. Subsequent series were compllcated by masking the design by a num- 
ber of randomly dlsulbuted black dots. The results showed that recognition of 
deslgn was slower when the size of the object was decreased. The masking of 
the design with 100-  200 dots per cm.2 did not change the reaction rate; 
greater masklng increased the time. 'I'he decrease of IUumlnation also de- 
creased the reaction time. In general, the change in stlmulus to noise ratio 
dld not affect the reaction time to a certain limit, but the results indicated the 
exlstence of a sharp threshold for each system and individual. 
axls of the body. The following physiological Indices were studied: electro- 
nystagmogram, elecuocardiogram, arterial pressure, respiration rate, and 
electroencephalogram. S ubJectlve Uuslons during rotatlon were characteristic 
of those experienced when the semi-circular canals were stimulated. The 
cardiovascular system reacted sharply to short-term rotatlon, reflected in an 
Increase in pulse rate after the chair had been stopped. In Some cases, after 
A66- 80307 
AUDIToRY 
CONTINUOUS NOISE OF MkDIUM INI'ENSITY [OSOBENNOSTI SLUKHOVOI 
CHUVSTVITEL' NOSTl V USLOVIIAKH NEPRERYVNOGO 1 DLITEL'NOGO 
DElSTVllA NA CHELOVEKA SHUMA SREDNEI INTENSIVNOSTI] . 
MAN UNDER CoNDIT1oNS OF 
.. . ._ ., . 
exposure to the angular accelerations the rate was 125  beats/min., qulckly 
returning to normal and sometimes subnormal levels. Systolic and dlasrolic 
pressure was Increased. Cardiac actlvlty respiratlon rate increased immediately 
after exposure, qulckly returning to normal levels. It is observed that the 
reactlons of the organlsm to short- term rotations were not speciflc and were 
attributed t o  neuropsychic responses, i.e., to emotional strains such a s  those 
encountered In catapult tests. This was substantiated In a test in whlch a sub- 
ject was glven a false command that the chair was ready to revolve and did 
not. The same physlological reactions a s  those observed during rotatlon 
occurred, though not to a s  great a degree. 
A M -  80304 
CHANGES IN I H E  PHYSIOLOGICAL A M )  BIOCHEMICAL STATE OF MAN 
AFTER A N  EXPOSURE TO SMALL CONCENTRATIONS OF CARBON MON- 
OXIDE 1 EMENENE NEKOTORYKH FIZIOLOGICHESKIKH I BIOKHIMICHE- 
SKlKH POKAZATELEI U CHELOVEKA POSLE VOZDEIST'VIIA OKISI- 
UGLERODA V MALYKH KONTSENTRATSIIAKH 1. 
V. V. Kustov, V. I. Mikhallov, Z. L PUlpiuk, 1U. N. Tohrev, V. S. Georglevskii, 
E. S. Katkovskll, and A. N. Kalinina. 
Problemy Kosmicheskoi Biologll, vol. 4 ,1965,  p. 75-79. 1 0  refs. In Russian. 
Human subjects Inhaling an  air mixture containing 0.011 2 mgJI.CO in 6 
hrs. showed some changes in physioiOglCa1 and biochemlcal data. In the 
electrocardiogram the P, R, and T waves had lower amplitudes and an elonga- 
tion of the QRS complex. The respiration data showed a slight decrease in the 
02 Intake, the coefflclent of 02 utlllzation, and an increase In minute volume 
and rate of ventilation. The carboxyhemoglobin concentration Increases by 
about 0.8%. The cholinesterase activity was slighrly elevated. The performance 
capacity showed no arlthmetlcally detectible change, but the number of 
errors increased. The changes could not be accounted for by hypoxemia alone, 
because of I ts rise. The effect, therefore, must be due also to the changes in 
the tlssue. 
1U. V. KVlOV. 
Problemy KosmlcheskoiBiologii,vo1.4, 1965,p.102-106.  25 refs. In 
Russian. 
constant noise. Under certain conditions, thls nolse factor can be expected to 
have an unfavorable effect on astronauts. To test thls posslblllty, the auditory 
sensitivity was studled in 8 subjects kept In a small hermetlc chamber for 27- 
60 days. These subjects were exposed to constant noise with a maximum In- 
tensity of 60- 65 db. (600- 1 8 0 0  c.p.s.)and minlmum Intensity of 4-5  db. 
(one octave hlgher). Hearlng tests were conducted Wlth an  AU- 5 audiometer 
and a telephone located in the chamber. Hearing thresholds were determined 
a t  125, 250, 500, 1000, 3000, and 8000 C.P.S. In all, 350  hearing tests were 
conducted. Hearing thresholds were characterized by the following stages durlng 
the experiment: During the first stage, there was a maxtmumincrease In hear- 
ing sensitlvlcy especiallyduring the first day. The second stage was char- 
acterized by high stabUlcy of hearlng sensltlvltyduring the 23rd and 24th 
day of 3Oday experlments. The t h M  stage was characterized by a further 
decrease in hearing thresholds, whlch reflected an improvement In hearing 
b Is  suggested that the progressive improvement In hearing following pro- 
longed exposure to nolse reflects an  intenstfled excitatory process in the 
cerebral conex. Restoration of auditory sensitlvity took place 10- 1 5  min. 
after the termination of the experiment; full restoration was observed a few 
months later. 
During spaceflight varlous life-support systems such a s  ventilators generate 
A66- 80306 
ANIMALLINK IN FOOD SUPPLY IN A CLOSED ECOLOGICAL SYSTEM 
NEKOTORYE DANNYE PO ZVENU ZHIVOTWKH V ZAMKNUTOI EKOLO- 
GICHESKOI SISTEME I. 
1. A. Abakumova, K. S.Akhlebininsldl, V. P. Bychkov, N. G.Demochkina, 1U. 
L Kondrat'ev, and A. S. Ushakov. 
~oblemyKosmlcheskoiBiologll,vol. 4,1965,  p. 107-118.  1 5  refs. In 
Russian. 
66 
Data on the use of animals for food in a closed ecological system, such as 
might be used in spaceflight (based on uniceUuh algae, higher plants, 
animals, and manh are presented. Most of the information concerns chickens 
and ducks-good choices because they mature fast, produce a sufficient 
quantity of nurrittous food, and have a high yield of meat and eggs per unit 
of feed. Calculations are made of the number of ducks required to provide an 
z~t '02tcf  '~k!! h!. Aelly rPyirement of animal protein (40-45 g.),andtables 
showing turnover of the flockare given. Analogous comparative data are listed 
for chickens. Charts of the nutritive content and caloric value of the food 
produced by chickens and ducks are included. More information must be col- 
lected about these and other animals, and many experiments must be conducted 
with each in a closed ecological system. 
AM- 80309 
POSSlBILlTlES OF PHARMACEUTICAL AND CHEMICAL PROTECTION 
AGAINSTRADIATION INJURIES DURING SPACE FLIGHTS [PERSPEKTIW 
FARMAKOKHIMICHESKOI ZASHCHllY OT RADIATS IONNYKH PORAZHENll 
PRI KOSMICHESKIKH POLETAKHI. 
P. P, SG~SG~EV,  V. V. AntipOV, N. N.Dobrov, V. S. Shashkov, V. A. Kozlov, 
V. S. Parshin, B. 1. Davydov, B. L. Razgovorov, V. S. Morozov, M.D. Nikitin. 
ProblemyKosmicheskoiBiologii,vol.4,1965, p.119-126. 68 refs. In 
Russian. 
Space crews are exposed to corpuscular radiation of the radiation belts 
surrounding the earth, protons of solar flares, and heavy nuclei of primary 
cosmic radiation. Damage whkh may be caused by these types of ionizing 
radiations can be prevented either by suitable shielding of the craft or by direct 
radiation protection drugs. Animal experiments indicate that cystamine, 
distaphene, and isothiphene give adequate protection against ionizing radiation. 
As a rule, pharmaceutical protection seems to be sufficient in cases of scattered 
radiation but has little effect against hard radiation. Aminothiol compounds 
(cystamine, cysteamine, serotonin, and aminoethylisothiuronium) have protected 
experimental animals against protons of 120-660 MeV. energy. Very hard 
radiation, which may be encountered in extraterrestrial space, is difficult to 
produce in ground laboratories; therefore no complete data are available. In 
addition, the ionizing effect may be complicated by such factors a s  acceleration, 
vibration, weightlessness, noise and ambient conditions of pressure and 
humidity. Another factor is duration of mission. The problem of chemical 
protection can not a s  yet be considered as solved, but this method seems to have 
great possibilities. 
A66- 80310 
BIOLOGICAL FACTOR UNDER RADIATION CONDITIONS DURING EARTH- 
MOON MISSION [ BIOLOGICHESKAIA OTSENKA RADIATSIONNYKH 
USLOVll NA TRASSE ZEUIA-LUNA]. 
1U. M. Volynkin, V. V. Antipov, V. A. Guda, M. D. Nikitin, and P. P. Saksonov. 
Problemy KosmicheskoiBiologii,v01.4,1965,p.127-138. 41 refs. In 
Russian. 
Estimation of the primary cosmic radiation dose which an astronaut ven- 
turing beyond the earth's magnetic field may receive produced the following 
results: The intenslcy of the primary cosmic radiation was accepted as 2.24 
particles/cm.2/sec. The coefficient of the relative biological effect was cal- 
culated from the graphs determined by the linear energy expenditure. As- 
suming constant composition of the primary cosmic radiation, the daily dose 
in 125-270 m r e m  This dose exceeds 7-16 times the limit of man's toler- 
ance. The protection shielding of the spacecraft, with a thickness of 1 - 2 
g./cm.l, does not alter this vaiuc. ',?,e Z S G ~ Z : : ~ ~  cf !he !nntTlne effect of the 
primary cosmic radiation was found to be: protons- 5.0 mrem., alpha-particles 
5.5 mrem, L- 0.5 mrem., M- 33.0 mrem.,and H- 96.0 mrem. per 24 hrs. 
Cosmic radiation also contains about 1% electrons, and traces of gamma- 
rays. Thc &tawerr esrimot4dot mar-earthlevel. Since the earth's magnetic 
field deflects some of the radiation, it may be r ake  this value in space. Solar 
flares create outbursts of ionizing radiation consisting of 9% protons, 10% 
alpha particles, and traces of heavy nuclei including 2 18. The shielding, there- 
fore, must be increased to 3 gJcm.2. Even this may not prevent the crew 
members from receiving a lethal dose, which is about 2 00 rem. Heavier shield- 
ing, however, presents technicaldtffkultles in construction of a spacecraft. 
A66-80311 
ANTIRADIATION PROTECTION IN CONNECTION W ITH THE RELATIVE 
BIOLOGICAL EFFECT OF LOW-ENERGY IONIZING RADIATION 1 PRO- 
TIVOLUCHEVAIA ZASHCHITA V SVIAZl S PROBLEM01 OTNOSITEL'NOI 
BIOLCGICHES KO1 EFPEKTIVNOSTI REDKOIONIZIRUIUS HCHIKH 
IZLUCHENIII. 
S .  P. IArmonenko and A.G. Konopliannikov. 
RoblemyKosmkheskoiBiolog~vol.4,1965,p.139-164. 124 refs. In 
Russlan. 
Results of 74  Soviet and 50 Western studies on  the effects of ionizing 
radiation (gamma, proton, and X-rayfad  means of protection are presented 
in figural and tabular form. The following are included: (1) the relative biological 
effect (RBE) of radiations of Low specific ionization (linear energy transfer (LET) 
in kev per 1 micron of passage); (2)dependence of RBE on the hardness Of 
radiation and species of animal; (3)the RBE o€ high-energy particles (LET in 
Kev/mkronX (4) viabUity of rats exposed to proton irradiation accordingio 
different Soviet researchers; (5)determination of the constant K for different 
radiations of low specific iontation; (6)comparative radioprotective effect 
of some agents during radiations of low specific ionization, including uyptamine 
chlorhydrate, cystamine dichlorhydrate, and testosterone propionate; and 
(7 )effectiveness of combined radioprorectors (mescarnine and 5 methoxyuypt- 
amkc, z:xc.%zF?~ *nrl serotonin, hydroxylamine and AETb Suggestions for 
further studies of the relation between LETand biological effects 01 nigh- 
energy particles ate outlined. 
A66-80312 
NEW ASPECTS OF PERSONAL HYGIENE INOWE ASPEKTY LICHNOI 
GIGIENY]. 
V. V. Levashov. 
ProbiemyKosmicheskoiBiologii,vol.4,1965, p. 165-168. InRussian. 
Hygienic conuol in space flight will require study of the functions of the 
skin and the xole of skin processes in vital activity. Optimal and permissible 
values must be established for the biological, physical, and chemkal indices 
of the skin under normal conditions and during exposure to various flight 
suessors. Results of some studies akready made are reponed. Included are 
the following: (1 )deprivation of customary washing arrangements for two 
weeks had an adverse effect on general well-being; deprivation for longer 
periods had sriU more severe effects, including development of skin pathologies; 
(2) the elasticity of certain portions of the skln was changing by a factor of 2 to 
3 during exposures in pressure-, echoless-, and thermochambers under condi- 
tions of artificial lighting and restricted movement; (3) experimental removal 
of underwear for 5 days resulted in greatly increased accumulation of sebum 
(440 to 4 7 0  mgpm.2);  and (4)confinement was found to reduce the bacter- 
icidal effectiveness of the skin. It is suggested that possible correlations of 
indices such a s  nonspecific sldn reactivity and changes in the chemical com- 
position of sebum with bactericidal properties of the skin must not be over- 
looked. 
h66- 80313 
CERTAIN PROBLEMS OF HUMAN ECOLOGY IN CLOSED SYSTEMS OF 
CHEMICAL CYCLES [ NEKOTORYE PROBLEMY EKOLOGII CHELOVEKA V 
USLOVllAKH ZAMKNUTYKH SlSTEM KRUGOVOROTA VESHCHESTV] . 
E. IA. Shepelev. 
Problemy Kosmicheskoi Biologii, vol. 4,1965, p. 169-179. 24 refs. In 
Russian. ~~~  
The author gives a preliminary survey of some of the problems which may 
confront man in the closed system of the spacecraft cabin. Weight considera- 
tions prohibit an excess supply of life-supporting items, making the cycling 
of oxygen, water and food all important. Oxygen can be regenerated by the use 
of photosynthetic systems of green plants of different species. However, C 0 2  
is not the only product of animal and plant respiration. Traces of other gaseous 
contaminants may be present, such as carbon monoxide, nitrogen oxides, 
volatile oils, methane, acetone, and alcohols. Some bacteria can be employed' 
in assimilating these products and purify the atmosphere. Some gaseous waste 
products of plant metabolism may be even beneficial, such a s  phytoncides, 
whlchae lethal to some microorganisms. Redistillation of urine and condensed 
water is feasible; but repeated distillation may lead to the removal of all 
mineral aaces  essential for human metabolism. Changes in the duration of 
day- night periods during space flights may affect the circadian rhythm of man, 
lower the metabolic processes, and result in reducing the daily vital require- 
ments. 
A.66- 80314 
STUDY OF COMFORTABLE CLOTHINGFOR ASTRONAUTS IN SMALL 
AIR-CONDITIONED CABINS GlGlENlCHESKlE ISSLEDOVANIIA ODEZHDY 
KOSMONAVTQVDLIA NOSHENIIA V KABINE WLOCO 0B"EMA PRI 
KOMFORTNYKH MlKROKLlMATlCHES KlKH USLOVIIAKH 1. 
L G. Popw, V. 1. Krkhngin, V. V. Borshchenko, and F. K. Sabinich. 
Problemy KosmkheskoiBiologii,vol.4,1965, p. 180-187. In Russian. 
Experiments are described investigating materials suitable for use in 
space cabin atmospheres of about 63OF. In space the main contaminants of 
akin and clothing are the products of human vlu l  sctklcy (skin gland secretions, 
sloughed epldermis, falling hair, and particles of urlne and feces& Weight 
penalties m a h  the carrying of changes of underwear or their cleanlug im- 
practicle. Therefore, ways must be found to enhance the skin-cleaning capa- 
bility of these garments. Knitted fabric has a number of advantages: (1 )better 
fit, (2)ecomomy of space In pacldng, and (3)conmniencc in plpclng blologlcal 
sensors. Chamois slippers were used. Samples of the clothing were worn in a 
thermochamber, a cabln mock-up, and during Vostokflight tests. Methods 
were devised to measure the degree of soiling by analyzing bath and wash 
water. Skin condition of subjects following 30-day tests without washing 
remalaed wholly satbfactoy. H y p a t ~ 0 8 i 0 ,  Scpllng, some folliculitis simplex, 
Isolated bolla, dermartcir, and acne rulgarlr were observed, but none of these 
conditlons interfered with work capacity of subjects or prevented completion 
of the experimental program. The lorifled underaeardevaloped by such methods 
was worn by Gagarin, Tltov, Nikolayev, Popovich, Bykovskiy, and Tereshkova 
during the first spaceflights. 
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A66-80315 
THEORETICAL CONSIDERATIONS OF THE REQUIREMENTS FOR THE 
SPACE CABIN ATMOSPHERE IN INTERPLANETARY SPACECRAFTS, AND 
POSS BlLITLES OF UTILIZATION OF HELIUM- OXYGEN MIXTURES FOR 
THIS PURPOSE TEORETICHESKOE OBOSNOVANIE MIKROATMOSFERY 
KABlN PLANETARNYKH KOSMICHESKIKH KORABLEI I PERSPEKTIW 
ISPOL’ZOVANIIA DLIA ETIKH TSELEI GELIOKISLORODNYKH SMESEI 1. 
B. M. Sabin 
Problemy KosmkheskolBiologU,vol.4.1965,p.l88-195. 1 3  refs. In 
Russlan. 
Shce  a hellum- oxygen mkture possesses a number of advantages over a 
nltrogen-oxygen mtxture In a space cabin environment, Sovlet scientists have 
been conducting experiments to assure themselves that prolonged resplratlon 
in a hellum-oxygen environment, and the absence of nltrogen for prolonged 
perlods of time, does not have any harmful blologkal effect. Chkk embryos 
allowed to develop In a helium-oxygen mixture developed normally. However, 
In order to achieve normal development, the temperature and humldlty of the 
surroundlng environment had to be somewhat higher than normal. Expert- 
menu  performed with developing frog eggs also Indicated that the only effects 
of high partial pressures of hellum are due to its physical propertles (speclflc 
heat and thermal conducthrlry~ In short, It wax shown that substltutlng hellum 
for nlaogen was not an  obstacle to normal embryonic development. Experl- 
ments performed wlth chickens and mice Indicated that prolonged exposures 
to a hellum- oxygen environment do not cause any phyilologkal dlsruptlons. 
However, the reactions and general behavior of the animals lndlcate that 
physlologlcal processes are much more sensitive to the temperature of the 
surrounding gas mlxtw than they 
‘Ihe temperature comfort zone In helium- oxygen atmospheres I s  3-3.5OC. 
hlgher than In normal atmospheres. It Is, therefore, concluded that hellum can 
be used a s  one of the components of the mlcroatmosphere of spaceshlp cabins. 
to a normal oxygen- nitrogen atmosphere. 
A66- 80316 
EFFECT OF PROLONGED HYPOKINESIA ON HUMAN TOLERANCE OF AC- 
CELERATION I VLIIANIE DLITEL’NOI GIPOKINEZII NA USTOICHIVOST’ 
CHELOVEKA K PEREGRUZKAMI. 
A. R. Kotovshia, L. 1. Kakurin, N. 1. Konnova, S. F. Slmpura, and L S. 
Grlshlna. 
Problemy KosmlchexkolBlologii,vol.4,1965, p.333-342. IOrefs. In 
Russlan. 
subjects to centrtfugation were studied. The dkc t lon  of force was chest- 
splne In a seml-prone posltion (25O from horlzontalb The duration of hypo- 
ktnesla was 3 days for 2 men and 20 days for 3 men. The bask indices of 
human resistance to acceleration after hypokinesia were changes in maximum 
endurance tlme and the degree of changes In basic physiological reactions. 
SubJectlve Uluslons were also considered. In general, 3 -day hypoldnesla dld 
not noticeably alter physiological reactions to 7% centrifugation; the duration 
of exposure was 4 mln. After a ZOday perlod of hypoklnesla, subjects were 
pale, irritable, nervous, and tense, although they were able to withstand 4 g 
for 30 sec. withoutdifflculty. It rooklonger (5-10 min,)for cardlovascular 
and respiratory lndlces to return to normal followlng 20 days of hypokinesia 
and 7-g runs than durlng control runs (1 -3 m1n.b Hypokinesla dld not alter 
motor reactlons or perlpheral blood indtes  in response to centrifugation. 
Petechiae due to acceleration were more commonly encountered and more 
pronounced after 20 days of hypokinesia and perslsted for 2 -3 days after 
centrlfugatlon. In conjunction wlth these effects, there was a tendency for 
Small vessels to become more brittle after bedrest (positive endothellal 
syndromeb In general, It was observed that a ZOday period of hypokinesia 
lowered human endurance to acceleration, whereas a 3 d a y  perlod dld not have 
this effect. Indlvldual response to the experiment was pronounced. It was 
concluded that prolonged restriction of motor activity and decreased hydrostatlc 
pressure of the blood are the maln pathogenic factors determlnlng lowered 
human tolerance to acceleration. 
A66-80317 
EFFECT OF SLIGM CORIOLIS ACCELERATION ON THE FUNCTIONAL 
SlATE OF 1”E WMAN HEART IVLIIANIE MALYKH VEUCHlN LSKORENll 
KORIOLISA NA FUNKTSIONAL’NOE SOSTOIANIE SERDTSA CHELOVEKA] . 
R. A. Vartbaronov. 
Problemy Kosniicheskoi Blologii, vol. 4, 1965, p. 343-348. 18  refs. In 
Russian. 
The chronic effects of small magnitudes @, 5.3, 10.6, and 2 1.Z0/sec.) of 
Coriolis accelerations on human cardiac activity were analyzed for 4 subjects. 
The vestibular sensitivity of the subjects varied. The cumulative effects of small 
Coriolis accelerations did not produce any pathological changes, and any 
deviations observed were judged to be wlthin physiological norms. Magnitudes 
of 10.6O/sec. had a sympathetic influence on cardiac activity, while the effects 
of 2 l.ZO/sec. were mainly parasympathetic, changing to a pronounced sym- 
pathetic effect during functional tests. This effect was probably due to de- 
creased cardiac functional ability induced by extracardlal factors. Even when 
nausea set in, physiological deviations in cardiac actlvity were not great. This 
reflects a nonspecific stress reaction to rotation In the higher autonomic cen- 
ters. It is concluded that the human heart muscle shows a high adaptability to 
vestibular stimuli. 
The effects of various durations of hypokinesia on the reslstance of 5 male 
A66-80318 
THE CHARACTER OF THE ELECTROENCEPHALOGRAM AND THE WORK 
CAPACITY IN MAN DURING CORIOLIS ACCELERATION DIRECTED BACK- 
TO-CHEST IKHARAKTER ELEKTROENTSEFALOGRAMMY I RABOTO- 
SPOSOBNOST’ CHELOVEKA PRI DEI STVII USKORENII NAPRAVLENNYKH 
PO OS1 “SPINA-CRUD”]. 
A. S. Bsrer and V. B. Zubavin. 
Problemy Kosmicheskol Biologii, vol. 4, 1965, p. 349- 360. 1 6  refs. In 
Russian. 
Experiments were conducted on 18  subjects aged 24- 34 years. In three 
series of tests the acceleration force vectors were 6S0, 78O, and 90° to the 
longitudinal axis of the body on a large-radlus centrifuge. Acceleration stress 
began at  6 g’s and increased by 2 g 0 ,  wtth the duration varted accordtng to 
the individual’s tolerance. Both unipolar and bipolar electroencephalograms 
PEG) were taken wlth open and closed eyes. At 6 g’s and a 65O angle the 
tolerance time was 635 sec.; and 8 g’s it was 186 sec.; at 10 g’s it was 58  sec.; 
at 1 2  g’s it was 28 sec.; and at  1 4  and 15 g 0  It was an  average of 1 8  and 10 
sec. respectively. EEG changes were simllar a t  12, 14, and 15 g’s. Reaction 
time increased parallel to an  increase in g. Tolerance was Improved a t  1 2  g’s 
at an angle of 78O, probably due to a better blood supply to vita1 organs at  
that angle. An angle of 900 lowered tolerance wtth dtsplacement of internal 
organs, dlsruption of breathing, and nausea. 
A66- 80319 
EFFECTS OF THE COMBINED ACTION OF ACCELERATION, VIBRATION, 
AND RADIATION ON CELL NUCLEI OF THE BONE MARROW IN MICE 
[ VLIIANIE KOMBINIROVANNOGO DEISTVIIA USKORENII VIBRATSI 1 
RADIATSll NA IADRA KLETOK KOSTNOGO MOZGA MYSHE1 1 .  
M. A. Arsen‘eva, L. A. Beliaeva, and A. V. Golobkina. 
Problemy Kosmtcheskoi Biologii, vol. 4, 1965, p. 373-390. 1 5  refs. In 
Russian. 
The mttotic acttvity of the bone marrow cells of mlce exposed to the tn- 
dlvidual and combined effects of acceleration (8-  1 0  g for 5- 15 min.), vibra- 
tton (700 c.P.s.), and radiation (100 r. for 1 hr.) was studied. The experimental 
parameters of the tests and their quantitative results are tabulated. The changes 
in mitotic activity in bone marrow cell mitosis Observed are assumed to reflect 
altered oxygen metabolism on the macro or cellular level a s  well a s  effects on 
the sympathetic system and the secretion of adrenalin or noradrenalin. These 
two hormones tend to protect the organism from radiation but also depress 
mttotic activity. It is also possible that the physical factors themselves had a 
dlrect effect on the cellular mechanlsm. In general, however, I t  was felt that the 
varlous physiologtcal changes occurrtng a s  a result of acceleratton or vihra- 
tlon lead to disruptlons of mltotic activity whtch may reflect a unique protective 
effect from radiation. 
A66-60320 
ADAPTATIONAL REARRANGEMENTS IN MOUSE ORGANISM DURING AND 
AFTER EXPOSURE TO HIGH CONCENTRATIONS OF CARBON DIOXIDE 
[ ADAPTATSIONNYE PERESTROIKI V ORGANIZME MYSHEI VO VREMIA 
1 POSLE DEISTVIIA POWSHENNYKH KONTSENlRATSIID.VUOK1SI 
UGLERODA 1. 
A. L Koreshkin. 
Problemy Kosmtcheskol Biologii, vol. 4 ,1965,  p. 391 - 400. 1 8  refs. In 
Russian. 
to high carbon dloxlde environments. Laboratory mice were placed in an 
environment contalnlng 7.5% CO2. Oxygen content ranged between 18 and 
309& Control animals were k p t  In a similar chamber but with a normal air 
composltlon. To test the degree of adaptatlon acquired, anlmals were placed 
In a special chamber with a hypercapnic environment conslstlng of 7% CO 
and 3% 02. After belng kept in an environment of 7.5% C02,experimentai 
anlmals showed a dlstlnctly higher reslstance to the hypercapnic envlron- 
men1 than controls. The dlfference In survhral time between the two groups 
was 38.4+9.6 mln. (83.8&7.2 min.for experimentalanimals and 45.4+ 
7.8 mln.for controlsb At the end of the second day, however, and for 4 8  hours 
after that, the difference between the two groups was very sllght. After the 
third day, the survlval tlme of control anlmals exceeded that of experimental 
ones by 19.1*14.7 mln. The experlmenral anlmals showed a slgnlfkant In- 
crease in resplratlon rate. Thls rlse In the latter decllned somewhat after the 
first 24 hours but stabiltzed at  about 204; above the rate of the control anlmais. 
Motor actlvlty In the experlmental anlmals was below that of the controls. 
Experiments were conducted to determlne the abillty of animals to adapt 
Ace- 80321 
THE IMPORTANCE OF THE POST- RADIATIONAL REGENERATION OF 
GENETIC STRUCTURES IN THE STATE OF CELLULAR RADIO- SENSITIVITY. 
REPORT 1. QUANTITATIVE PROCESS OF POST- RADIATIONAL REGENERA, 
TION OF YEAST CELLS I O  ZNACHENII PROTtSSA POSTRADIATSIONNOGO 
VOSSTANOVLENIIA GENETICHESKIKH STRUKTUR DLIA RADIOCHUVSTVI- 
TEI’NOSTI KLETOK. SOOBSHCHENE 1. KOLICHESTVLNNYE ZAKONO- 
METRNOSTI POSTRADIATS IONNOGO VOS STANOVLENIIA DROZHZHEWKH 
KLETQK]. 
68 
V. S. Barsukov, 0. V. Malinovskii, and N. M. Mitiushova. 
Problemy KosmicheskoiBiologii, vol. 4,1965, p. 451-460. 1 3  refs. In 
Russian. 
Experiments with yeast cells showed that the damage caused by ionizing 
radiation to dominant factors was reversible. Chromosomal breakage can be 
restored by recombination of fragments in the process of mitosis. These find- 
ings indicate that similar processes may occur in tissues of higher organisms. 
Possibly pharmaceutical measures 01 propnyiaxis ard r i r s i 6 W  CCGfi  be <kec::d 
to this particular phase. 
A66- 80322 
THE IMPORTANCE OF POST- RADlATlONAL REGENERATlON OF GENETIC 
STRUCTURES IN THE STATE OF CELLULAR RADIO- SENSITIVIIY. REPORT 
2. RADIO- SENSlTlVlTY OF YEAST CELLS IN DlPLOlD OR HAPLOlD 
STATES [ 0 ZNACHENll PROTSESSA POSTRADlATSlONNOGO VOSSTAN- 
OVLENllA GENETlCHES KlKH STRUKTUR DLlA RADIOCHUVSTVITEL’NOSTI 
KLETOK. SOOBSCHENIE 2. RADlOCHWSTVlTEL’NOST’ DROZHZHEWKH 
KiEiOK RAZNOi FLOiDNOSTi i. 
V. S. Barsubv, 0. V. Malinovskii, and N. M. Mitiushova. 
Ptoblemy Kosmkheskot Btologii, vol. 4,1965, p. 461 -468. 11 refs. In 
Russian. 
Studies of yeast cells grown on a nutrient medium disclosed that recon- 
structions of the mitotic apparatus damaged by gamma radiation proceeded 
slower than in the water medium. The experiments conducted on the culture 
medium showed that cell viability does not depend on the hyploid or dlplold 
states but on  the degree of damage to  cytoplasm, whtch takes part In recon- 
struction. Because the whole organism can withstand higher doses than 
isolated cellular tissues, it may be concluded that the viability of an organism 
depends not on the numbex of undamaged cells, but, rather, on the recon- 
struction of the damaged cells. 
A66- 80323 
ELlMlNATION OF THE INJURlOUS EFFECT OF BETA-RADIATION ON THE 
SEEDS OF CULTURED PLANTS BY THE USE OF PHYSIOLOGICALLY ACTlVE 
COMPOUNDS [SNIATlE VREDNOGO DElSTVllA BETA-IZLUCHENIlA NA 
SEMENA KUL’TURNYKH RASTENll PR1 POMOSHCHl FIZlOLOGlCHESKl 
A KTlVNYKH S OED lNENl1 I .  
1U. I. Shaidarov. 
Problemy Kosmicheskol Bioiogti,vol. 4,1965, p. 469-473. 9 refs. In 
Russian. 
Exposure of corn seeds to beta-radiation (P32)iowered green mass 
weight of the plants. However, the injurious effect was eliminated (in some 
cases the harvest was even increased)by application (soaking for 2 days in 
0.01% solutions) of the following protective preparations: N - p -  pyridyl>N4- 
(2”-1 ”, 4”-naphthoqulnon>4-sulfanllamlde (designated P-46), 44.61- 
(uichloroacetyldiaminodiphenyl)sulfone, and 2 -ketononanoic acid. Lupine was 
less responsive than corn to the effects of both beta-radiation or protective 
PreptatlOns.When radlation-exposed wheat plants were sown the following 
year, It was found that the harmful effects of iontzing radiation were retained 
in the second generation. However, preparation P-46 completely removed the 
injudous radiation effect in that generation. 
A66-60324 
THE PROBLEM OF ULTRAVlOLET 1RRADlATlON OF PLANTS IN SPACE 
PHYTOPHYSIOLOGY IUL”IRAFlOLETOV0E OBLUCHENlE RASTENIl KAK 
PROBLEM KOSMICHESKOI FITOF1ZU)UX;III. 
A.A. Shakhov, S. V. Shishchenko, S. A. Stanko, V. S. Shaidurov, and B. M. 
Golubkova. 
Problemy Kosmkheskoi Biologii, voi. 4,1965, p. 474-486. 2 2  refs. In 
Russian. 
were Wadfated additionally airh ultraviolet and infrared llght, In most c a s 8  
simultaneously. Electron microscopy of chloroplasts separated from these 
plants showed that UV-irradiation changes the submicroscopic suucture Of 
chloroplasts. But, owing to the photoreactivation capacity of plants, some 
recovery from injuries occue. mus ctdoroplnsu of some plants are fairly 
resistant to antficlcll W-trradiation during the polar day. Whn. at  an  rltlcude of 
3200 m., radishes were subjected to additional anificial UV-irradiation daily 
for 10 minuas, changes in chloroplast stntcnuc and plgment content were 
observed. Changes in the pigment content, determined by paper chromatog- 
raphy and spectrophotomerry, depend on the ultraviolet wavelength, the 
durscion of twdtotloq stage of devetopment of rho @am, etc. RahW 
studies had lndkoced that plants growlng in exatme condttlons (such as 
sppceUight) use radiant energy in a wlder specual band for their vltal actlvlty, 
and that with sufficiently intense, around-theslock Illumination, plants in 
spaceflight conditions may not require protection for the entire ultraviolet 
spectrum. 
Plants grown in Arctic regions under conditions of normal polar Uumination 
Al l -80325 
ACTIVE StLLCilON OF AIR WlTH VARlOUS OXYGEN CONTENTBY 
ANIMALS WHO HAD BEEN EXPOSED TO NORMAL CONDlTlONS AND THt: 
AIR WlTH A HIGH OXYGEN CONThNT [OB AKTlVNOM VIBORE ZHIVOTNYMI 
GAZOWKH STED S RAZLICi-INYM SODERZHANIEM K~SLORODA V OBY- 
CHhYKH USLOVllAKH 1 POSLE VOZD31STVIIA GlPEROKSlCHESKOl 
ATMOSFERY]. 
1. s. BrPr!-J. 
Probiemy Kosmicheskoi Bioioyii, vol. 4,1965, p. 487-491. 14 refs. In 
Kussian. 
Experiments were performed to determine voluntary preference of mice 
to atmospheres containing various amounts of oxygen. When normal white 
laboratory mice were placed In a “gas-selection 1adder”experimentai chamber, 
they selected an atmosphere of 345Y; 0 2  when the high-oxygen end con- 
tained 6 v 0 ;  and an atmosphere of 4 2 . 4 ~ ~  oxygen when the high end contained 
9 q 0  oxygen. After these norms were established, a special series of experi- 
ments was conducted in which white mice were kept for a period of 6- 10  days 
in a chamber containing 60y0 oxygen and 407” nitrogen. Mice kept in a chamber 
containing normal air served a s  controls. After being kept in the high-oxygen 
atmosphere for various lengths of time, experimental animals a s  well a s  control 
enlme!s ae re  permitted to make their atmosphere selection in the “gas- 
preference ladder.” The high end of the “ladder chamber”contained a 6w0 
oxygen atmosphere, Le., the same atmosphere in which the experimental 
animals had been kept. It was found that mice whtch had spent six or eight 
days in a 6 v 0  oxygen atmosphere prefer an oxygen concentration consider- 
ably higher than that selected by control animals. Three days after the ex- 
perimental animals had been transferred to a chamber with a normal atmos- 
pheric composition, a reverse effect was observed. 
AM-80326 
‘iXE STATE OF EXClTABILln OF THE VOMlTlNG CENTER IN CASES 
OF MOTION SICKNESS K VOPROSU 0 SOSTOlANll VOZBUDlMOSTl 
RVOTNOGO TSENTRA PRI BOLEZNI DVlZHENllAl . 
L D. Pestov. 
Problemy KosmicheskoiBlologii,vol.4,1965, p.535-542. 1 2  refs. In 
Russian. 
It was the purpose of this study to establish whether extra-labyTinthine 
mechanisms play a role in motion sickness. Eight dogs, 3 of which had been 
delabyrlnthed etther chemically or surgically were used. Some tests were carried 
out on vertically oscillating stands. A total of 1 4 0  tests were canled out, 
along with 413  apomorphine tests (threshold doses 0.02 mg,kg.). It was 
establtshed that, depending on magnitude and duration of rotation, pro- 
gressively less apomorphine was required to provoke nausea in intact dogs. 
In the labyrinthectomlzed dogs, resistance varied, but the parodoxical effect 
of apomorphine was unchanged (reversal of effect as the duration of rotation 
increased). Exposure to vertical oscillation showed no emetic effects In the 
labyrinthectomlzed animals when sub-threshold doses of apomorphine were 
administered; and even 1 OWo doses had a delayed effect (2 0 min.!. In the 
intact dogs, 50-6v0 of the test dose sufficed to induce nausea. In both types 
of oscillation, test and control animals showed a significant decrease of 2 min. 
in the mean values of latent periods of nausea anacks a s  compared with at- 
racks during rest. It was observed that increases in pulse rate (to an average 
of 260  beats/min.)can be used as indices that nausea is occurring. 
A66- 80327 
AN i?L&MBNiARY McDEi 6; ZiE i.’ESTausR ?.?E’?.%?.T!JS [ E‘s‘!EL“!- 
TARNAlA MODEL’VESTIBULIARNOGO APPARATA) . 
O.G. Gazenko, N. A. Chekhonadsldi, A. N. Razumeev, and B. 9. Egorov. 
Problemy Kosmicheskol Biologil, vol. 4,1965, p. 543-554. In Russian. 
vestibula apparatus to elucklate some functional features of t h b  organ under 
conditions of a variable gravitational field. A hypothesis Is presented that the 
otollthk receptors react to the angle of head inclination relattve to the venlcsl 
axis when changes in the magnitude of welghteornponent forces of the 
otollth tab? piace along or across an afferent fiber. The uansformere of these 
changer in mgnitudo W o  Impu*a frequerska are sensory cells. ‘Ihus, the 
m p o r  r iU react both to  the angh of head lndbtfan and to accekxulon 
forcer whkh ab p I a a  when the organism is moving as function of changer 
In otolithic weight. Results of an Investigation of the rhythmic actlvity of 100 
neurons fn the giant cell nucleus of the reticular formation of a CBZ d u w g  
5% urekruion am given. It la shown tbu the aggregate curve Ca m m n  Lm- 
pulse frequency is sufficiently close to the experlmenm1 curve. The pmbkm 
of the dynamic M t w  of “chanaela”of the otollthk ponion of the vctt lbulu 
analyzer is discused. II Is proposed that a model of rosailed receptor- 
neuron channel would be a circuit with constant resistance, inductance, and 
cspsfltance. successively switched on. The acceleration actlng on the organism 
la liband to the cIrcult voltage, ud tb c u n ~ n t  tsrrvtpsour to tim ohmiul  
actlvtry of a receptoI-mmon system. A dkgrammrtk represenution of the eo- 
cehd summlng de- r h k h  compuer  the coupled signals from rhr kft ud 
right u t rkuk  and the sacculus, demonstrates that the summlng device, work- 
ing according to the proposed systems, excellently reflects the features of the 
Tim prupow, of thio Investigation was to develop an  elementary model of the 
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movements of birds and animals with removed right and left otoliths. It is 
concluded that the proposed principles of modeling the Otolithic portion of the 
vestibular apparatus can be used to explain some general features of this im- 
portant organ. 
A66- 60326 
SEMICONDUCTOR COOLING DEVICE FOR SMALL ANIMALS [ POLU- 
PROVODNIKOWI OKHLADITEL’ DLlA MELKIKH ZHIVOTNYKH] . 
1U. N. Logunovand 1U. S. Aliukhin. 
Problemy Kosmicheskoi Biologii, vol. 4,1965, p. 555-559. 1 4  refs. In 
Russian . 
A device is described which can be used for creating hypothermia in small 
experimental animals. It consists of a chamber with a built-in semiconductor 
thermocouple. It can be regulated for various degrees of hypothermia. It has 
been tested on albino rats and found satisfactory. 
A66- 80329 
AN ELECTRIC MtTHOD FOR REGISTERING THE TONGUE MOTION DURING 
ARTICULATION OF CONSONANTS [ 0 ELEKTRICHESKOM METODE 
RGISTRATSIIDVIZHENII MZYKA PRI ARTlKULlATSIl SOGLASNYKHI. 
lu. 1. Kuz’rnin. 
Problemy KosmlcheskoiBiologii,vol.4,1965, p.560-572. 1 4  refs. In 
Russian. 
A method of palatography was investigated whlch (unlike the classical 
palatograph of phoneticians) would permit continuous recordlng of running 
speech, and which (unlike Stetson’s rubber bulb palatogram) would give a 
complete picture, not only of the duration, but also the exact location of 
tongue-palate contacts. A sensor, consisting of prosthetically fitted artificial 
palate wlth imbedded electrodes, was devised for this purpose. Objective data 
are obmlned from palatograms for studylng the temporal structure and physical 
articulation of consonants in various phonetic environments (alone and In 
combination wlth other e1ements)in initial, medial, and final positlon. The 
amount and nature of these data requlre data processing. It was found that 
not only the shape, size, and location of tongue-palate contacts, but also their 
relatlonship to each other in time during the production of a given consonant, 
were essential elements of the dlstlnctke and unambiguous palatographic 
signature of that sound. The signatures of different sounds obtained by this 
method are often simllar.Dynamlc palatography shows this similarity to be 
an artifact, since it does not reflect the all-important time relationships of the 
steps In the complex process of speech sound formation. Dynamic palatog- 
raphy may also be useful materials for psychophysical study by making it 
posslble to discover the boundaries of natural aniculatory segments of runnlng 
speech. 
A66-60330 
AUTOMATIC DEVICE FOR INDUCING REVERSIBLE AND CONTROLLED 
HYPOTHERMIA WHICH CAN BE UTILIZED DURING SPACE FLIGHTS 
I AVTOMATICHESKAIA USTANOVKA DLIA SOZDANIIA OBRATIMOI I 
REGULIRUEMOI G1POTER.MIl DLlA VOZMOZHNOGO ISPOL’ZOVANIIA V 
USLOVIIAKH KOSMICHESKOGO POLETA]. 
E. V. Maistrakh G. N. IIYutkin, V. A. Konstantinov, 1. V. Eremenko, S. A. 
Krasll’nnikov, 0. IU. Lysenko, V. F. Matsatsa, and V. I. Privezentsev. 
Problemy Kosmicheskoi Btologil, vol. 4, 1965, p. 573-580. In Russian. 
ing hypothermia. The device was tested on dogs in whom the body temper- 
ature was maintained at  22’-2 5OC. for 1 2 0  hrs. Thts automattc device can 
eventually be used in hospitals during human surgery. 
The authors describe a device constructed by them for inducing and regulat- 
ABB- 60331 
A METHOD FOR REGISTERING POTENTIALS OF THE AUTONOMIC NERVES 
IN A CONTINUOUS EXPERIMENT [ METODIKA REGISTRATSII TOKOV 
DElSTVllA V VEGETATIVNYKH NERVAKH V USLOVIIAKH KHRONICHESKOGO 
EKSPEKIMENTAI. 
A. D. Nozdrachev. 
Problemy Kosmlcheskol Bioloaii, vol. 4,1965, p. 581-586. In Russian. 
of the caudal mesentertc node and in sinus and splanchnic nerves of the dog 
is descrtbed. A 10 mm., 0.1 m m 2  platinum lead Is  employed and is soldered 
to flexible insulated copper wires. Diagrams showing the configuratlon of 
electrodes and nemes and the collector setup are presented. A detalled des- 
crlptton of the surgical methods used In implanting the electrodes I s  gtven. 
During the flrst d a y  after Implantatton, nerve current devtntions may be ob- 
SeNed due to inflammatton around the implantatton zone; but these dtsturbances 
USUPlly disappear PI the electrodes becomes fully grounded. After a few days, 
a strong connecttve ttssue sheath forms which rtgtdly f t e s  the capsule. The 
formation of  the sheath and proper fkation of electrodes assure that the 
character of actton currents will be consistent over a long pertod of ttme. In 
the author’s experlments, the neurograms of dogs were unchanged after 10 
months. To test the reliabllity of these methods, the author conducted a brtef 
experlment on the nerves in question and found that the oscillograms of both 
brtefly and chronically studied specimen were analogous. 
A method of implanting electrodes in the pre- and post- gangltontc branch 
A66- 80332 
A M€THOD FOR REGISTERING THE VENOUS FLOW IN BLOOD VESSELS OF 
THE BRAIN OF ANIMALS SUBJECTED TO ACCELERATION I METODIKA 
RFXISTKATSII VENOZNOGO OTTOKA V SOSUDAKH GOLOVNOGO MOZGA 
ZHIVOTNYKH V USLOVIIAKH DElSTVlIA USKORENll] . 
V. IA. Kliniovitskii and V. F. Nikolaev. 
Probleniy Kosmicheskoi Biologii, vol. 4, 1965, p. 587-592. 20 refs. In 
Russian. 
cuculating through the large surface veins and sinuses of the brain during 
acceleration. All measurements were taken in chronic experiments on rabbits 
whith the sensors attached to veins along the anterior longitudinal sinus or 
the sinus itself. The rabbtts were placed in a head to tail position on the cen- 
trifuge (1 35 r.p.m.) whereby g forces were distributed a s  follows: h e a d 5  g, 
thorax47 g, tall-10 g. During the first day rabbits were centrifuged four times, 
30 sec. each. On the first day during the initial exposures venous flow in- 
creased in the thermal cycle. With subsequent exposures venous pressure and 
temperature decreased, and the initial increase of the venous flow in the first 
thermal cycle declined. During the 4th exposure to centrifugation, the de- 
crease in venous flow coincided with the first thermal cycle. One day inter- 
misston or longer durations of centrtfugation did not influence this decrease. 
Respiration of 5 to 10% CO:, results in a similar response of cerebral cir- 
culation. 
P method is described which allows continuous recording of the volume 
A66- 80333 
THE COURSE AND AFTEREFFtCTS OF BODY COOLING DETERMINED BY 
THE METHOD OF CONTROLLED HYPOTHERMIA ITECHENlE I POSLED- 
STVllA OKHLAZHDENllA TELA PO METODIKE REGULlRUEMOI 
GlPOTERMll I .  
G. N. Illutkln. 
Problemy Kosmkheskoi Blologli, vol.4,1965, p. 593-604. In Russlan. 
Special equipment was designed for automatic inductlon of hypothermia 
and rewarming during space flight. It consists of a FAK-07 cooling unit. 
Ethylene glycol is cooled to a temperature of -2SoC., circulated through the 
thermal sult, and then returned to the cooling t ank  Within-suit temperature 
may be decreased to -1OOC. For rewarming the temperature of ethylene 
glycol is raised to + 45OC. The equlpment can be actuated manually or auto- 
matically by solenoid valves. Experiments were performed on 46 dogs, of 
whkh 31 were manually controlled and 1 5  automatic. Thirteen of the dogs were 
subjected to repeated hypothermla. Before the experiment, durlng hypo- 
thermia, and at  various stages of rewarmlng clinical observations were made. 
Physiological indices registered were: body weight, body temperature, hemato- 
crlt, pulse and respiratory rates, pulmonary ventllation, arterial pressure, 
electrocardiogram, and rectal temperature. Although there were behavioral 
and physlologicaldevlatlons from the normal upon rewarming, by the t h M  
day all dogs had returned to normal condition. Continuing observation for a 
year after hypothermia falled to reveal a? sbnormallty. It is concluded that 
reduction of body temperature to 2 2 - 23 C. for 3 to 5 hours does not result 
In any permanent pathological changes in dogs. Any deviations (lethargy, 
leukocytosis) were temporary, and disappeared 3 to 5 days after the experi- 
ment. 
A66- 80334 
SOME POSSIBLlTlES IN PHYSlOLOGlCAL INVESTIGATION OF SPEECH 
IN ASSURING COMMUNICATION OF MAN WITH MACHINES [ NEKOTORYE 
VOZMOZHNOSTI F lZlOLOG ICHES KlKH ISS LEDOVANll RECHEVOGO 
PROTSESSA V SVlAZl S VOPROSAMI OBESPECHENllA RECHEVOI 
SVlAZlCHELOVEKA S MASHINOII. 
V. A. Kozhevnikov and L. A. Chistovlch. 
Roblemy Kosmicheskoi Biologii,vol. 4 ,1965,  p. 605-613. 3 0  refs. In 
Russian. 
Low lnformatlon transmlssion capacity and high susceptlbllity to error 
are Just two of the manydlsadvantages of conventional man-ro-machine in- 
put links based on swltches, pushbuttons, and knobs. Creation of a direct 
man- machlne linkbased on human speech resolution and analysls would 
eliminate these and other llmltations of present systems. There are at  least 
two ways in whkh the essentlal features of speech signals may be sought: 
(1)detalled study of the saategy by whkh a human, hearing a sound,dis- 
covers what articulatory movements he must m a k  to initiate it; and (2) 
statistlcal (computerked) analysls to isolate the acOUStlc slgne correspondlng 
to a glven stance of the articulatory organs and to transitions from one stance 
to another. The latter line of attack requires synchronous recording of 
artkulatory parameters and speech slgnals. Essential Information on closure 
of the lips and exact locatlon of changing contact Of the tongue with the palate, 
necessary to understanding the formation of consonants, can now be obtained 
by means of the artlflcial palate. The disulbutlon Of basic sensors of artlcula- 
tory speech parameters Is given lq tabular form. Data can be recorded with a 
multl-channel penwriter or input Into a computer. lnformatlon can be ob- 
talned with the artiflclal p l a t e  in blnaryform and lends Itself easlly to com- 
puter processing. Computer analysls facUimte8 the identification of com- 
plex articulatory features. 
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AN EXPERIMENT CONCERNING MAINTENANCE OF FISH IN AIR-TIGHT 
AQUARIUMS CONTAINING CHLORELLA AND WITHOUT IT [OPYT SODER- 
ZHANIIA RYB V GERMETICHESKIKH AKVARIUMAKH S KHLORELLOI 1 
BE2 NEE 1. 
L. M. Antsyshkina, N. S. KWenko, V. IA. Mamontov, G. B. Mel’ntkov, and F. 
Problemy Kosmicheskoi Biologti, vol. 4, 1965, p. 646-654. In Russian. 
were kept in one compartment connected with a second chamber containing 
Chlorella pyrenoidosa-82 by an air layer, they lived about nine days. Optlmal 
conditions were noted when the crowding rate of the ftsh was equivalent to 
the Chlorella concentratton (mUion/mI.). In a second series of experiments, 
the fish were kept together with algae. The life duratton in thts case was about 
26 days and was inversely proportional to crowding. The weight of the fish was 
kept almost constant, because the shiners used -as s source of food. 
P. RiabOV. 
Shiners (NotroDts) kept in air-tlght aquariums died within a day, If the fish 
A66- 80336 
A VARIANT IN DETERMINATION OF MAXIMAL PHOTCSYNTHES!S IN 
CHLORELLA [VARIANT OPREDELENIIA MAKS IMAL’ NOGO FOTOSINTEZA 
KHLGRELLY 1. 
E. A. Ivanov. 
Problemy KosmicheskoiBtologii,vol.4,1965,p. 655-669. 10refs.  In 
Russian. 
Experiments and theoretical considerations indicate that, In order to 
satisfy human oxygen requirement, one liter of Chlorella suspension is suf- 
ficient. But in order to achieve such c o n d l t i o n s , a f l c i e n t  system of 
Chlorella culture is necessary, such as optimal Ulumtnatton, sufftcient amount 
ofcarbon dioxide concentration, and mlneral requirements. 
A66- 60337 
VARIOUS FORMS OF SIT- UP EXERCISE: A N  ELECTROMYOGRAPHIC 
ABDOMINAL MUSCLE INVOLVEMENT DURING THE PERFORMANCE OF 
STUDY. 
M. Marilyn Fling (Calif. U., Dept. of Phys. Educ., Santa Barbarab 
American Journalof PhyskalMedtcine,vol.44,Oct.~965,p. 224-234. 
9 refs. 
Grant Calif. U. 140  
external oblique muscles during the performance of 1 0  variations of the sit- 
up from the supine position. Analysts of data showed that the upper and lower 
sections of the rectus abdominis recorded a dtfferefice in magnltude of 
potential under the following circumstances: (a) the magnitude of action 
potential was considerably higher for the lower section of the rectus when 
the feet were supported; @) the magnitude of action potential was higher 
for the upper section of the rectus during the performance of sit-ups when the 
feet were not supported; (c)the lower section of the rectus remalned in 
partial contraction during the 60- to 90- degree phases in an attempt to 
maintain trunk position. The upper rectus relaxed during this time permining 
the pull of gravity to support the upper trunk. Ttunkflexion upward from 45 
degrees to the p e r p e n d k u k  showed a decrease in muscle acttvity. The exer- 
cises performed with knees flexed and backcurled appeared to elicit the 
greatest action potential from the abdominals. However, because of the lack 
of a clearly defined and consistent pattern of high potential readings, no def- 
inite conclusion can be drawn favoring one position over anorner at ririd iiiino. 
Concentric conuaction (trunkraistng) elicited greater action potenttal than 
eccentric contraction (trunk loweringb The favored exercises for the abdominals 
are: trunkcurl, knees flexed 45 degrees with body twist, either with or without 
support to the feet; trunkcurl, knees flexed 45 degrees, feet supported; and 
sit- up, knees flexed 45 degrees, feet supported. 
Electromyographic recordings were obtained on the rectus abdominis and 
A66- 80338 
SPACEMEN IN MATS. 
H a r d  C. George (Kirtland AFB, N. Mex.) and Clyde R. Young (HeadquPn. 
Air Weather Serv., Scott AFB, Ul.) 
MatsFlyer vol.12,Nov. 1965,p.4-6.  
-factors problems concerning flying personnel of the MUiUUY Air 
mansport Servlce (MATS)are discussed. Good cabln prersurkntion and re- 
l i i hh  full pressure suits are just a s  important for a man who ascends 6-7  
miles, as for an astronaut who exceeds 5 0  mlles. The full pressure suit 
maintains 3.5 ib/sq. In., which Is adequate for 35,000 ft. altltude. MATS 
provides individual, custom- made suits for each aviator. The sutt is adjusted 
before flying by a trained technician. Pllght wdkdl officers superVh physical 
fitness, dtet and physioiogkd mlnlng. Special anentlon is pold to ear, nose 
and throat conditions, because they are important in a pressurized sysrem. 
Body- water balance Is carefully checked to assure Comfort and pL’eVent fat&%. 
The men receive sufficient periods of rest between flights. Adequate Care Of 
the flying crew Is absolutely essential in order to achieve perfect performance 
during each mtssion. 
A66-60339 
INTERACTION OF CENTRAL AND FLASH NYSTAGMUS. 
Felb Bergmann, Anatol Costin, and Moshe Chaimovitz (Hebrew U.- Hadassah 
Med. School, Dept. of Pharmacol., Jerusalem, lsraelb 
Experimental Neurolo , vol. 13, Nov. 1965, p. 317-329. 1 7  refs. 
-s e v o b d  in the rabbit by electrical stimulation of one 
optic pathway. The response is strongest in the dark and is depressed by 
illumination of me neteroiogouy rrrinn. FkA ii,s;s~z.~$ :cx!z f:o.~. !z- 
termittent photic stimulation of one eye. Combination of central nystagmus 
with synergistic flashing potentiates the response markedly. Combination 
with antagonistic flashing a t  a rate of 25-30/sec. depresses central nystagmus 
strongly, but a t  S-lO/sec. It b reak  the inhibltory effect of Uumlnation on 
central nystagmus and may raise the response to the level of the dark control. 
A66- 80340 
GENERATION AND TRANSMISSION OF PRESSURE PULSES IN A N  ELASTIC 
TUBULAR SYSTEM IMPACTED BY A FALLING STEEL WEIGHT. 
Gustav HeUstrom and Arne Jonsson (Uppsala U. Hosp., Dept. of Surg.; and 
Res. Inst. of NatLDefence L Sundbyberg. Sweden). 
Acta Socletatls Medicorum bpsailensis,iol. 70, i$65,p.135-?5?. 9 refs. 
Ressures were recorded by means of plezoelectrlc uansducers in plastlc 
and latex tubes placed on compressible materlal and subjected to impulsive 
force byfreelyfalltng spherical weights of 290 ,540  or 900 g. and with an 
impact velocity of up to 10 mJsec. The Inner diameters of the tubes used 
were between 8 and 1 5  mm.and the wall thicknesses were between 1 and 2 mm 
The main purpose of the investigatlon was to correlate the pressures in the 
tubes to the Impact velocity of the falling weight and to the deformation at the 
point of impact, which was recorded by a mechano- electric motion transducer. 
It was demonstrated that the impact velocity, when a certain amount of 
energy was delivered to the system, was of great importance a s  far a s  pressure 
pulses in the tube and deformation at the point of Impact were concerned. An 
increment of the impact velocity caused higher pressure amplitudes and 
steeper pulse fronts in the tube and at the same time less deformation at the 
point of impact. The generation and transmission of the pressure pulses were 
also studled in a number of modified systems with varied physical constants. 
A66- 60341 
RELATIONSHIPS BETWEEN EMG GRADIENTS: INDICES OF EFFICIENCY 
AND VELOCITY-PRECISION ATTITUDES IN AN GRAPHOMOTORIC TASK 
[ RELAZIONI TRA GRADIENT1 EMG: INDICI DI EFFICIENZA E ATTEGGIA- 
MENTI VELOCITA-PRECISIONE IN UN COMPITO GRAFOMOTORIO 1. 
Mario Zuccht and Giorgio Aicardi (Genova U., Fac. Med., 1st. di Psicol., Italy). 
Archivo di Psicologia Neurologla e Psichiatria, vol. 25, Sep.-Oct. 1964, 
p. 421-443. 1 4  refs. In Italian. 
The increase in muscular tension, electromyographically recorded during 
a mental task (EMG gradient), was studied in 32 sublects executing a series 
of circles before a mtrror. The importance of gradients calculated by means of 
an index not directly related to performance time is related to experimentally 
determine non-precise speed and slowness- prectsion behavior, and to ef- 
ficiency indexes (time and errors) in both groups of subjects. The results 
suggest the necessity for new criteria in evaluating gradient importance when 
the laner is related to speed with whlch a mental task is performed. The results 
also confirm the opportunity to study better the possible significant differ- 
ences between the various muscular gradients involved in the mental tnsk 
studied, and on the whole, conform the validity of the relation between ef- 
ficiency gradients and gradients and motivational aspects of total behavtor. 
A66-80342 
ON OXYGEN DIFFUSION I N  THE BRAIN. I. SPATIAL MODEL AND CAL- 
CULATION OF THE OXYGEN DIFFUSION I UBER DIE SAUERSTOFFDIF- 
FUSION IM GEHIRN. I. MI’ITEILUNG: RAUMLICHE VORSTELLUNG UND 
BERECHNUNG DER SAUERSTOFFDIFFUSION I .  
Karl Diemer (U.- Kinderklin., Bonn; and Max Plan&- Inst., Deutsche For- 
schungsanstalt fur Psychiatric, Munich, West Germany). 
Pfliigers Archivfiir dte gesamte Physiologk,rol. 285, Aug. 6,1965, p. 99- 
108. In German. 
On the basts of anatomic findings and theoretical calculations a new 
“cone”mode1 is developed for the oxygen diffusion in the brain. It is hypothe- 
sized that the d h c e  of d a r i o n  is 8 function of the difference between the 
oxygen parttal pressure prevaUing at  each point within the COplUsl*S and the 
lowest oxygen partial pressure within the tissue. The beginning of cap8laries 
near the artery wkh i ts  high 0 2  porKol pressure selvtces a greater area than 
the venous end. Boundary of the tissue area serviced by a single capillary is 
formed by the isobars of the lowest tissue oxygen partial pressure, whkh has 
a vPrtPble course and is influenced by a number of factors. TheoretlcaUy it 
is conceivable that oxygen diffuses also from the venous end of capillaries, 
thus havlng a c o n W  area serviced by a single capulary. Under normal condi- 
tions, however, intercapillary space is more or less identical with the area of 
oxygen diffusion at the arterial end of the capillary, while at the venous end 
oxygen diffusion is negligible. 
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AM-80343 
ON OXYGEN DIFFUSION IN THE BRAIN. 11. OXYGEN DIFFUSION IN 
STATES OF 02 DEFICIENCY [ UBER DIE SAUERSTOFFDIFFUSION IN 
GEHIRN. 11. MITTEILUNG: DIE SAUERSTOFFDlFFUSlON BE1 02- 
MANGELZUSTANDENI . 
Karl Diemer (U.- Ktnderklin., Bonn; and Max Planck-lnst., Deutsche  or. 
schungsanstalt fur Psvchiatrie. Munich. West Germanv). .,
Pflu&s Archivfur die gesamte Physioiogte,vol. 285, Aug. 8, 1965, p. 109-  
118. 3 3  refs. In German. 
Under normal condittons the brain operates with an excess of oxygen in 
the amount of 9 mm. Hg. Within these limits a fall in the arterial or venous 
oxygen partial pressure merely shtfts the Various Isobars tn the ttssue. Slight 
alterations in oxygen partial pressure of the blood are compensated for by 
shtfting and regrouping the ttssue areas serviced by each capllary-com- 
pensation accompltshed solely on the basts of altered oxygen conditions. 
Oxygen partlal pressure In ttssue is thus preserved at  the hlghest level pos- 
stble; under normal conditions the lowest oxygen pressure may be a s  htgh as 
the venous oxygen pressure, which ts the highest level posslble. There Is a 
basic difference In the action of arterlal and of venous hypoxia on the brain. 
At the same tissue threshold value the threshold values of the venous oxygen 
pressure are lower with venous hypoxia than with arterial hypoxia. Changes 
In the dtffusion conditions by both types of hypoxla are effected in a different 
manner. 
A66- 80344 
REACTION PATERN OF THE HUMAN MUSCULATURE WITHIN THE 
FRAMEWORK OF THERMOREGULATION I DAS REAKTIONSMUSTER DER 
MENSCHLICHEN MUSKULATUR IM RAHMEN DER THERMOREGULATION1 . 
Klaus Golenhofen (MarburpJLahn U., Physiol. Inst., West Germany). 
Pflugers Archkfur‘dle g e s k e  Physiologie,vol. 285,Aug. 6 , 1 9 6 5 , ~ .  128- 
146. 52 refs. In German. 
The electrical activity of forearm, shoulder, thigh and calf muscles, the 
rectal temperature and the metabolic rate were recorded in 10 men during 
sudden cooling by uncovering at  1OOC. for 1 hour. Responses to cooling were 
compared to those during a mental arithmetic test. In the initial phase of 
cooling, the pattern of muscular acthrity may be very simlar to the emotional 
stress, where the activation was confined mainly to the forearm. Progressively 
less activity was found in calf, shoulder, thigh, in that sequence. With pro- 
longed cooling the pattern shifted to a more centralized activity, and the above 
sequence was often reversed during the late phases, especially when vislble 
shivering appeared. The localization determines the efficiency of shivering 
for heating the body core. A decrease of shivering during acclimattzatton can 
be simulated by shtfts of shivering from peripheral to central muscles. The 
dlstrlbutlon of muscular activlty during cold exposure allows a differentlation 
to be made between more emotional components, with predominantly peripheral 
sites of action, and more thermoregulatory components concerned in heating 
the body core. The signtflcance of the results is dtscussed in relation to des- 
criptions of human thermoregulation in terms of technical control systems. 
A66- 80345  
CARDIAC METABOLISM AT K€ST AND DURIhG HEART ARREST 1 STILL- 
STANDSUMSATZ UND RUHEUMSATZ DES HERZF.NS ] .  
W. Lochner and R. Dudziak (Med. Akad., Physiol. Inst., Dusseldorf, West 
Germany). 
Pflugers Archlv fur die gesamte Physiologie, vol. 285 ,  Aug. 6, 1965,  p. 169-  
177. 1 3  refs. In German. 
Deutsche Forschungsgerneinschaft Supported research. 
Cardiac arrest was accomplished by: NaCIdepletion, Na+ depletion, KCI with 
NaCIdepletion, KCI with procaine, KCI with procaine and NaCIdepletion, 
NaCI-depletion with CA+ + depletion and procaine. The metabolism of the 
arrested heart depended on the way the heart was stopFed. The lowest 0 
consumption, that allowed resuscitation after a 30 min. arrest, amountedto 
1.2+ 0.11 mlJmln.xl00 g. wet weight. Therefore, the metabolism for main- 
tenance of life i s  not higher than 1.2 ml. 02/mln. The hean arrested by 
Na+ depletion, wfth the oxygen consumption amounting to 0.42 mlJmh., 
could not be resuscitated. This 0 -consumption probably was too low to 
preserve life. Basal metabolism 01 the heart was defined a s  the metabolism 
durtng the diastole; normally it is higher than the metabolism for main- 
tenance of ltfe. 
The oxygen consumption of the Isolated perfused rat heart was investigated. 
A86- 80346 
DETERMINATION OF THE 02 DESATURATION AND SATURATION TIMES 
IN THE CARDIAC MUSCLE AND THEIR COMPARISON WITH THE CAL- 
CULATION ACCORDING TO KROCH’S SUPFLY MODEL I ERMllXUNG 
DER 02-ENTSATTIGUNGS- UND AUFSATTICUNCSZEITEN AM HERZMUSKEL 
UND IHR VERGLEICH MIT BERECHNUhCEN hACH DEM KROGHSCHEN 
VERSORGUNGSMODELLI . 
K. Schmidt, W. Niesel and D. Bickel (Kiel U., Physiol. Inst., West Germany). 
(Deutsche Phvslol. Ces.. 2 9. Taauna. Tubinnpen. West Germanvl 
Pfluaers Archiv fur die gesamte-Ph~siologie~voi. 265, Aug. 6,’i965, p. 178-  
192. 23  refs. In German. 
The myocardlac surface was uncovered In cats under arttflcial respiratton. 
A clamping devke was applied to the coronary arteries and reflection spectra 
recorded via a movable Itght- gulde by the “Apidspektroskop”. Changes tn the 
average capillary oxygen saturation following the closing and the reopening 
of the coronary circulation were determined from the reflection spectra. I t  
was found that the ttme course of &-saturation is considerably longer than 
that of re-saturation. In a theoretical part, a method approximation is de- 
veloped for calculation of the stationary and non-stationary release of oxygen 
to the tissue by the capillaries. From the conuadictioli between experimental 
and theoretical results it is concluded that Krogh‘s supply model, which 
provides most unfavorable 02 supply, gives an Inadequate approximation of 
the average mode of supply of oxygen to the hean muscle. Alternative supply 
models wirh capillaries beginning and ending on different levels are discussed 
stnce they ftr the experimental results better. 
A66- 80347 
RESPIRATORY ACIDOSIS. 
Frank M. MacDonald (Mlnneapolls Veterans Hosp., Pulmonary Disease Serv.; 
and Minn. U., Minneapolis). 
Archives of Internal Medlcine,vol.116,Nov.1965,p.689-698. l00refs .  
In respiratory acidosls, the dlssolved C02 penetrates the cells and cere- 
brospinal fluid more rapldly than ions. Consequently, Intracellular acidosis 
occurs more rapldly. Cllnlcal cases with chronic obstructive lung diseases, 
primary hypoventllatlon, and cases of obeslty show serlous respiratory 
acidosis. Wtlents wlth respiratory acidosis show a subnormal ventilatory 
response to Inhalation of carbon monoxlde air. The reason for this may be 
complex. Elevation of arterial C02 pressure results In increased reabsocptlon 
of bicarbonate and a higher blcarbonate level of the blood. Respiratory acidosis 
affects potasslum changes and pH, which are manifested In various ways In 
individual cases. Severe respiratory acidosis affects the nervous system, and 
in some cases progresslng coma may occur. Short periods of hypercapnia do 
not Interfere with mental performance, but prolonged inhalation of 4 4 %  
C02 may affect physlologlcal functlons and reduce efficiency. Therapy con- 
sists of control of bronchlal infectlon with suitable drugs and active ventilatory 
assistance by means of pressure breathing devices. 
A66- 80348 
RES PIR ATORY ALKALOSIS. 
Alfred Eichenholz (Minneapolis Veterans Hosp., Clln. Radloisotope Sect.; 
and Mlnn. U., Mlnneapolls), 
Archlves of Internal Mediclne,vol.ll6,Nov. 1 9 6 5 , ~ .  699-708. 40refs. 
Grant PHS HE- 0575- 04. 
HyperventUatlon usually results in primary respiratory alkalosis, whlch 
may be compensated or uncompensated. Renal physiology durlng respiratory 
alkalosis shows the followlng changes: increase in urlne volume, decrease 
In phosphate and ammonia excretion, reduction in titratable acidity, Increase 
In sodium and potassium excretlon, and a sharp rise In pH. The bicarbonate 
loss Is  noted not only through the urlne, but by the way of the lungs. Lactlc 
and pyruvlc acid concentratlons Increase in the blood. Progressive respiratory 
alkalosis may lead to metabolic acidosis, which can be detected by pH values. 
Serum electrolyte values may vary. Tetany Is usually manlfested. Marked 
cerebral vasoconstricrlon, reduced pulmonary vascular resistance with In- 
creased pulmonary and cardlac output flow, and Increase In cardiac output 
result In fall of blood pressure and reduced cerebral ckculatlon. The electro- 
cardlogram may be abnormal. Psychomotor performance may be Impaired. 
The elecaoencephalogram may have an epileptic pattern. A number of 
clinical episodes may show respiratory alkalosis, Including those whlch lead 
to hyperthermla. Therapeutlcally the patlent’s acid-base balance must be 
assessed, and bicarbonate deficit must be lnltlally corrected. 
A66- 80349 
THE EFFECT OF CAFFEINE ON FREE FAlTY ACIDS: A PRELIMINARY 
REPORT. 
Samuel Bellet, Alfred Kershbaum, and Julio Aspe (Philadelphia Gen. Hosp., 
Div. of Cardlol., Pa.) 
Archives of Internal Medlcine,vol.116,Nov. 15,1965,p.750-752.  9 refs. 
on serum free fatty acids @FA) was studied In a group of human subjects. The 
FFA were found to  be slgniflcantly elevated after coffee. Slyntflcant elevatlon 
in FFA was similarly observed after caffeine sodlum benzoate adminlstered 
Intramuscularly. These findings are of Interest In vlew of the suggested 
relatlonshlp of FFA elevation to that of other llpid fractions, notably trigly- 
cerldes and cholesterol. 
The effect of caffeine In the form of caffeine sodlum benzoate and coffee 
A68- 80350  
REFLEX EFFECTS OF CEPHALIC HYPOXIA, HYPERCAPNIA, AND ISCHEMLA 
UPON VENTRICULAR CONTRACTLI?Y. 
HUaire DeGeest, Matthew N. Levy, and Harrlson Zlesk (St. Vlncent Charlty 
Horn.. Res. Div.. Cleveland. Ohio). ...- ,..... ~ . , ~ 
(Conf. on Eng. In Med. and’Blol.. ClevS!ia!!,NOv,~~), 
Circulation Research, vol. 17 ,  a t .  1965,  p. 349-358. 29 refs. 
Grant NIH HE- 07724 and Heart Assoc., Northeastern Ohio supported research. Deutsche Forschungsgernelnschaft supported research. 
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The effects of brief periods of cephalic hypoxia, hypercapnia, and ischemia 
upon the contractuity of the normally oxygenated ventricular myocardium 
were studied in an innervated, isovolumetric, canine left ventricle preparatlon. 
The majority of responses to cephalic hypoxia were of two types in preparatlons 
with vagi and carotid sinus nerves still intact. (a) More frequently, peakleft 
ventricular pressure changed in biphasic fashion, consisting of an  initial 
rfe?rer%ion of contractility followed by subsequent augmentation. @)Less 
frequentiy, a monophasic enhancement of contractucty appear.& A k i  
transection of either the vagi or the carottd sinus nerves, a monophasic 
facilitation of contracitility was usually evoked by cephalic hypoxia. It 
was concluded that two opposing influences act simultaneously upon the 
venuiculsr myocardium during cephalic hypoxia in preparations wlth intact 
vagl and carotid sinus nerves. Cenual nervous system hypoxia enhances 
myocardial conaactllity; its effect is mediated prlncipally via sympathetic 
pathways. Hypoxia at the level of the carotid chemoreceptors depresses con- 
tractility reflexly; the efferent limb of this reflex is medlated chiefly via the 
vagi. At any moment in time, the effect upon ventricular conaactllity Is  the 
result of these opposlng influences. Cephallc hypercapnia produced effects 
similar to those of hypoxia. Cephalic ischemia always evoked a marked, 
pos!tlve Inoaopk effect upon the ventricles. 
A66- 80351 
PREDICTING PRODUCTION IN LIGHT-LIMITU) CONTINUOUS CULTURES 
OF ALGAE. 
Richard W. Eppley and Denzel L. Dyer (Calif. U., Inst. of Marine Resources, 
La Jolla; and Northrop Space Labs., Bloastronautics Lab., Hawthorne, Calif.) 
Applied Microbiology, vol. 13,  Nov. 1965, p. 833-837. 1 6  refs. 
Contracts AF 41(609>1608 and AEC AT(11-1>34. 
Equatlons relating productivity, growth rate, cell concentration, and llght 
absorption lead to the prediction that, when incident Light is below saturating 
intensity, maximal productivity will occur at half the maximal growth rate. 
The freshwater alga Chlorella pyrenoidosa TX71105 and the madne alga 
Dunallella tertioiecta were grown in a small continuous culture apparatus with 
turbidostatic control. With both cultures, the cell concentratlon showed a 
linear decrease with dilution rate. Productivity was maximal at about one- 
half the maximal dllution rate. Average mass per cell increased near the 
maximal dllution rate, causing some asymmeuy in the productivlty versus 
dilution rate curve. The chlorophyll content per unit mass decreased in thls 
region, but the chlorophyll content per cell remained constant. Best pro- 
ductlon rate in a Hght-llmited algal culture was obtained when the growth rate 
a t  verylow cell concenuatlon was determlned In the apparatus and the dllu- 
tion [ate was set at one-half that value. 
A66- 80352 
HETEROGENOUS NATURE OF SLOW WAVES OF DELTA RANGE OCCURRING 
IN ANOXIC AND POST-ANOXIC STAlES I O  GETERNENNOSTI MED- 
LENNYKH VOLN DELTA-DIAPAZONA, NABLIUDAEMYKH V ANOKSICHESKIKH 
1 POSTANOKSICHES KlKH SOSTOIANllAKHl. 
A. M. Gurvich (USSR, Acad. of Med. Sci., Lab. of Exptl. Phystoi. of Revival 
of the Organism, Moscow), 
Ftziologicheskli Zhurnal SSSR, vd. 51, Oct. 1965, p. 1210-  1 2 1  9. 13 refs. 
In Russian. 
In dogs, clinical death due to blood loss, cardiac fibrillation, and asphyxl- 
ation, which lasted 1 2  mln. resulted in fwo types of slow delta rhythm in the 
electroencephalogram: (1) varying intensity delta waves, 1 - 3 per sec,  
ac;.~cb!!%!ra !!! v ~ ! n ? i s  areas of the cortex and subcortical nuclel, and (2) 
slow components consisting of fkst negative and second positive phases, 
which were synchronous in various areas of the Cortex. The delta waves may 
have orlginiated a s  a result of excitation of the cortex with a prlmary response 
accompanied by local discharges of high frequency. The slow components 
originate only In subcortical zones, and are propagated undez the Inflwnce 
of the physiological functions and the potentials of the conductors. The 
subcortical centers of the slow components, which generate asynchronous 
delta waves, have various degrees of sensitivity toward hypoxia. The slow 
waves, therefore, can be noted onlyduring certain conditions of clinical 
death and reanimation. Because slow waves are synchronous in character, 
the elemoencephalogram mun be taken wlth monopolar leads. 
A 8 6 4 0 3 5 3  
OXYGEN CONSUMETlON RATE AND ELECTROENCEPHALOGRAPHIC 
STAGE OF SLEEP. 
D. Robart BrebbIa and Kenneth 2. Ahshuler (Rockland State Hoap., Res. 
Center, Respirar. and Metab. Lab., Orangeburg, N. Y.) 
-e, vol. 1 5  0, Dec. 17 ,1965 ,  p. 1 6  2 1  - 1 6  2 3. 13 refs. 
h five mple wbjecro, and a total of 1 5  man- nlghts, oxygen consumption 
rate (Voz) W a c  related to stage of sleep, as defined by elecaoencephdognma. 
Gross perlodk varladons whkh paralleled change In s a g e  d r h a p  w e n  
dWmnfbk In analogue rnembolk records. Compurstlons rsve.lcd aignlflcnnr 
dffferences (P<.Ol)berween all stages w t h  Vo2 hlghest In stage 1 REM 
(dream& sleep), least In stages 111 and 1V (deep sleepk and InrermedUtc in 
stage 11 Qtght sleep). 
Grants PHS MH 05333-04 and MH 07292. 
A6640354 
DETECTION THRESHOLDS AS A FUNCTION OF INTERVAL SEPARATION 
BtnVEEN TWO SUCCESSIVE TAHGETS. 
Harold Schuckman and J. Orbach ( Inst. for Psychosomat. and Psychiat. 
Res. and Training, hiichsel Reese Hosp., Chicago, Ill.) 
Science.vo1.150,Dec. 17,1965,p.1623-1625. I1 refs. 
Grant PHS MH- 03830; and State of Ill. Mental Health Fund supported 
roroarrh - - - - - -. . 
Detection thresholds for two successive targets variea systemaricaiiy 
with the interval between the two pulses. At intervals of 10 to 3 0  milliseconds, 
and again at  80 to 2 00 milliseconds, the threshold was lowered a s  compared 
to that for a single target, while a t  a separation of 5 0  to 60 milliseconds, 
the threshold was raised. 
666-80355 
JUDGMENTS OF SAMENESS AND DIFFERENCE: EXPERIMENTS ON 
DECISION TIME. 
Dalbir Bindra, Judlth A. Williams, and Jack S. Wise (McGill U., Dept. of 
Psychol., Montreal, Canada). 
Science,vol. 150,DeC. 17, 1985,p.1625-1627. 5refs. 
G-efence Res. Board of Canada 9425- 10. 
When asked to judge whether two stimuli (tones) were the “samenor 
“different,”subjects took longer to decide that two identical stimuli were the 
same than to decide that two dissimilar stimuli were different. Thus these 
judgments are not equivalent obverse aspects of a unitary judgmental process. 
While decision theory can be extended to deal with the obtained data, a model 
based on an analogy with a statistical computer is more directly applicable. 
A66-80356 
INFLUENCE OF SEVERAL PHYSICAL ACTlVlTIES ON SERUM CHOLESTEROL 
CONCENTRATIONS I N  YOUNG MEN. 
Oonald E. Campbell (rex. U., Dept. of Phys. and Health Educ., Austin). 
Journalof LipidResearch,vol. 6,Oct. 1965, p. 478-480. 19  refs. 
An attempt has been made to determine the influence of several physical 
activities upon the serum cholesterol of 133  young adult males, who were 
randomly selected to participate in 10-  week programs of crosssounny run- 
ning, golf, tennis, tumbling+gmnastics, wrestling, and weight training, and 
whose cholesterol values were compared with those of a control group. The 
findings as examined by analysis of variance suggest that different types of 
physical activity influence cholesterol concentrations In different degrees: 
subjects who participated in a vigorous and dynamic type of activity showed 
a significant decrease, whereas subjects who participated in a vigorous but 
static type of activity experienced no significant reduction dudng the expert- 
mental period. 
A86- 80357 
VISUAL PROBLEMS ASSOCIATED WITH LOW ALTITUDE FLIGHT. 
Robm W. Bailey (U. S. Army Aeromed. Res. Unit, Tech. Operations MV, FOR 
Rucker. Ala.) 
fmer..Acad. of Optometry, Annual Meeting, Columbus, Ohio, Dec. 12.1964). 
mertcan Journal of Optomeuy and Archives of Amertcan Academy of 
isvision. It is also BDDarent that In sDite of the vlsual handicaDs ~ U o t s  are 
able to perform the; jobs and missidns in an outstanding mann&. However, 
by presenting some of the vlsual problems associated wtth low altitude fllght 
is is destrable to srimuiate inieisji iii tiis p:oS!-m zee. ?or thnar already 
interested in the eye a s  an information receiving mechanism this Interest rill 
surely manifest itself a s  an improvement of the system. 
All-80358 
HYPOGLYCEMIA AND SICKNESS IN THE AVIATOR 1 HYPOGYCEMIE ET 
MALAISES CHEZ L’AVIATEURI. 
L. Tabusse, R. Pannier, and P. Gourves (H6p. MU. dlnsuuction Dominique- 
Lprrey, Sen-. de  M a .  A h n . ,  VersaUles, France). 
F o n p .  de Mid. Aaon. e t  Spatide, Dublin. Sep. 1964) 
ResuedesCo~rde~~darlrmkrtene,mct,alr ,vol .7 ,Oft .1965,p.623-  
mi’h~70%rr~e of hhypoglycemh during flight produces physlcd awl mend 
changes, especially eplsodes of unconsciousness. in flylng personnel en- 
dangatng fltght s.iety. Blood sugar I s  regulUed by the Iivu, adrend medulla, 
rnw PlW and p.aa-.In -the phpriul gypoxlr, cold. -) ud 
psychic lactors of flight tend to elemre blood mgu due eo p l t u b r y d d  
rdmulatton. Inrulln seuaion ia increased by hypoxla. thereby affecting the 
blood sugar level. Revlewd are the clinical m a n l f e a ~ o n r  (neurnlogtul 
digestive, vasomotor, cardiovascular) o l  hypoglycemia, and the btologlcal 
metboda uled to dtnpnoce tt. These Include nutritional, hormonal, and hypo- 
giyesmlc mu, Rglae pamnnsl preaenclng bypogtycemla ut conaldaed 
unfIt for flight duty, csppec(dly when the miology 1s utiburad to I W a  and 
pancreadc dlx~ordar. renal dlabetw, hypoglycemic drugs psulin. ~ u h ~ n i d r r ) ,  
hypothyroidism, and pltulmy or adrenal lnsuftlcicncy. Three case hlatorles 
u e  reponed of hypoglycemh in pllors. 
s. n m. 
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A66- 80359 
H€AT EXCHANGE I N  AEROSPACE PHYSIOLOGY I L€S LCHAPiGES 
CALORIQUES EN PHYSIOLOGE AEROSPATIALE. 1. 
R. Lamaire. 
Revue des Corps de sante des armies terce, mer, air, vol. 6, Oct. 1965, p. 575- 
587. 11 refs. In French. 
The physiologlcal aspects of heat exchange in the aviator by means of 
convection or radiation are discussed in relation to aircraft speed and altitude. 
At low-altitude atmosphere, aircraft speed can produce heat which interferes 
with the environmental cold. At high-altitude atmosphere, radiations assume 
the same role. Maintaining the aviator In a temperature comfort zone may be 
achieved either by ventilated clothing or cabin climatization. Consideration 
ts given to the problems of heat exchange in supersonic and commercial 
aircraft and In spacecraft, to temperature variations in the troposphere and 
stratosphere, and to the comparative effects of direct solar energy at ground 
level and a t  atmospheric limits. 
A66- 80360 
PROTECTION OF THE AVIATOR AGAINST HIGH AMBIENT TEMPERATURES 
I PROTECTION DE L'AVIATEUR CONTRE LES AMBIANCES THERMIQUES 
ELEVEES I .  
J. Collin and Y. floudas (Centre d'Essais on Vol, Lab. de Med. Aero-Spatial, 
Brettgny-sur-Orge, France). 
Revue des Corps de sante des armees terre, mer, alr, vol. 6, Oct. 1965, 
0. 569-611. 4 1  refs. In French. 
Following an outline of the methods (convection, radiation, evaporation, 
conduction) utilized by the body In controlling exposure to high temperatures, 
a description is presented of protective clothing developed in France against 
the heat. Included are the ventilated EFA- 25 undergarment, the pressurized- 
ventilated EFA- 1 2  helmet, and the ventilated suit. Experimental studies on the 
effectiveness of these items of clothing at  high temperatures indicates that 
up to 5O-7O0C. good results may be obtained. Also discussed are the physio- 
logical concepts governing the average body, skln, and central temperatures, 
along with the methods of measuring these temperatures. 
A66- 80361 
NUTRITIONAL PROBLEMS POS€D BY GLYCOREGULATION IN AVIATION 
I PROBLEMES NUTRITIONNELS POSES PAR LA GLYCOREGULATION EN 
AERONAUTIQUEI . 
J. Fabre, P. M. Pingannaud, and l'h. Lasseur (Centre d*Enselgnement et de 
Rech. de Med. Aeron., Paris, France). 
Revue des Corps de sante des armees terce, mer, air, vol. 6, Oct. 1965, p. 613- 
622. 1 6  refs. In French. 
For the period of a month, one group of 65 female Wistar rats received 
an expertmental diet containing 90% sugar, and another group of 2 5 rats 
recehred a normal dlet containing 55% sugar. Each rat was subjected to the 
induced hyperglycemia, insulin, and tolbutamlde tests. During induced hyper- 
glycemic dlet was characterized by a hyperglycemk peak whose amplitude greatly 
exceeded that of the control group. A greater sensitivity to tnsulln was observed 
In rats on the hyperglycemic dlet. Rats sublected to the experimental diet were 
more sensitive to synthetic hypoglycemia even though the decreased blood sugar 
was total in control rats tndtcattng a pronounced and prolonged actmty of 
tolbutamide. The results of the hyperglycemic test suggest a decreased glucose 
tolerance ln anlmals subjected to a hyperglycemic diet. A questionnaire was 
dtstrlbuted to 121 student pilots concerning their breakfast diet. It was found 
that 7 subjects ate Ilttle or nothing at  all; 71 ate food contabing a maxtmum of 
1 0 0  grams of sugar; and 43  subjects ate food contalnlng over 100 grams of 
sugar. These ftndlngs tndtate that diets are frequently unbalanced tn flyhg 
personnel and that greater attentlon of dlet is needed b order to prevent hypo- 
glycemtc incldents In fllght. 
A66- 80362 
SOME ELECTROCARDIOGRAPHIC ANOMALIES AND PHYSICALFITNESS 
IN AVIATION PERSONNEL IQUELQUES ANOMALIES ELECTROCARDIO- 
GRAPHIQUES ET APTITUDE AUX EMPLOIS DU PERSONNEL NAVIGANT 1. 
L. Tabusse, R. Pannkr, and CL Poujol (H6p. Mil. d' Instructlon Dominlque- 
b e y ,  Sew. de Med. Aeron.. Versallles, Francek 
(Congr.de Med. Aeron. e t  Spatiale. Dublin. Sep; 1964). 
Revue des Corps de sante des armees terce, mer, air, vol. 6, Oct. 1965,  
D. 639-651. InFrench. 
The followlng electrocardiographic abnormalltles observed In French Ak 
Force personnel are outlined and described: (1)ectoplc rhythms (extra- 
systoles, fluuer, and auricular fibrlllation and fibrlllo-tlutter): (2)conduction 
dliordera (aurlculo-ventricuhx blocks) and (3) changes In terminal phase 
(prlmary dlsorders of repolarlzatlon). Examples of these abnormaltks in 
flylng personnel are provlded by 11 represencatlve case hlstorles. Ventrl- 
cular extrasystoles and ventrlcular repolarization occurring In personnel durlng 
the% term of service are compatlble wlth flying actlvlry pendlng proof of thelr 
servlce are compatlble wlth flylng actlvlty pendlng proof of thelr benlgnlty 
durlng various tests (hypoxia, effort, pharmacodynamic tests). Ihe dlscovery 
of moat other cypes of abnormalltles render personnel as unflt for fllght duty. 
A66- 80363 
STATISTICAL DATA CONCERNING GASTRO-DUODENAL ULCERS IN 
FLYING PERSONNEL OF THE AIR FORCE [DONNEES STATISTIQUES 
CONCERNANT LES ULCERES GASTRO-DUODENAUX CHEZ LES MEMBRES 
DU PERSONNEL NAVIGAhT DE L'ARMEE DE L'AIRI . 
J. Sals and P. Galban (Aeron., Centre Prlnclpal d'Expertlse Med. du Personnel 
Navleant. Paris. France1 
(co,',r.de bled: Airon.& Spatiale, Dublin, Sep. 1 9 6 4 1  
Revue de Corps de santi des armees tene, mer, air, vol. 6, Oct. 1965,  
p. 653-658. In French. 
The average annual lncldence of gastroduodenal ulcers (GD. U.) (recent 
Or prevl0us)inFrench AlrForce personneldurlng the perlod of 1959-1963 
was 13.6%. Ftfty cases were dlagnosed In 1959,  and 60 durlng 195  9-1 963, 
25% being gastrlc ulcers and 75% duodenal ulcers. An average annual level 
Of 1.47 G9.U. wasdiscovered In 1000 personnel between 20-25 years of 
age; 1.73 between 26-31 years of age; 3.27 between 32-37 years of age; 
and 1.09 between 38-44 years. The average yearly occurrence for the various 
speclaltles was 1.55 GD.u. for 1000 pllots and 2.80 for non-pllots, Indl- 
caring a hlgher lncldence In the non-pllot category. Withln the dtfferent pllot 
categorles there occurred 1.58 GD.U. for 1000  fighter, reconnaissance and 
bomber pllots; 1.50 for 1000 transport pllots; and 1.45 for 1 0 0 0  pllots In 
other categories. of the various non-pllot categorles, 2 5 0  GD.U. occurred 
for 1 0 0 0  aircraft navlgators or radiotelegrapbers and 3.5 8 GD.U. for 1000 
mechanlcs. Out of 11 0 ulcers, 1 9  were treated surgically, and 91 medically. 
The dkgnosts of GD.U. in flying personnel renders them, in most cases, 
temporarlly unflt for fllght duty. Medlcal treatment resulted In an average 
perlod of unfltness of 13.2 months over a six year period, whereas surgery 
showed a 2 1  month perlod of unfltness for a three year period. 
A66- 80364 
THE NASA BIOSATELLITE PROGRAM. 
Joseph F. Saunders, Dale W. Jenklns, and Thomas P. Dallow (NASA Offlce 
of Space Science and Appllcatlons, Washlngton, D. C.) 
Astronautlcs and Aeronautics, vol. 4, Jan. 1966, p. 48-52. 
Out of 1 6 5  experlment proposals submltted to NASA on the agency's 
request, 2 0 hlgh-prlorlty experlments for blosatellltes were selected. The 
common elm Is  to collect unlque data on the effects of the space environment 
on blologkal functlons In plants and anlmals, In particular the followlng: 
(1)Effects of prolonged weightlessness on the functlonal state of the organlsm 
and the extent of difflcultles encountered durlng re-adaptation to normal 
gravity envlronment. (2 )Effects of radiation on embryonic development 
and genetic factors. (3)Effects of zero-gravlty on gravlrydependent (frog 
eggs)as  agalnst gravity Independent organisms (sea urchln eggs), (4)A 
2 1-day blosatelllte mlsslon will Include experiments on structural, developmenta 
and functlonal patterns that are dependlng on gravlty In plants. (5) Clrcadlan 
rhythms wlll be subjected to a series of studies In rats. (6) In a 3 0 d a y  fllght, 
primates wlth electrodes implanted In the brain wlll be subjected to a detalled 
study of space fllght effects on the central nervous system, behavlor and 
performance. The results of these studles are expected to provlde valuable 
information toward improvement of spacecraft Me support systems and wlll 
open new vlstas into a variety of bask biological problems. 
A66- 80365  
SUCCINATE: PROTECTIVE AGENT AGAINST HYPERBARIC OXYGEN 
TOXICITY. 
Aaron P. Sanders, I. H. Hail, and Barnes Woodhall (Duke U. Med. Center, Depts. 
of Radlol. and Neurosurg., Durham, N. C.) 
~ , v o L 1 5 O , D e c .  31, 1 9 6 5 , ~ .  1830-1831. 1 0  refs. 
Grants NIH CA-07581-02 and 5-T-1-MH-6394-02; and UMRF No. 123.  
When succinate is used to protect rats against the toxlclty of oxygen a t  
hlgh pressure (5 atm.), 100% survive, wlth normal or  above normal concen- 
trations of adenosine triphosphate being present In the cerebral hemlsphere, 
liver, and kidney. In contrast, 90% of the nonprotected animals died durlng 
exposure. In corresponding tissues of survlving nonprotected animals 
adenosine triphosphate concentrations are markedly reduced. 
A66- 60366 
CYBERNETICS AND SPACE BIOLOGY I KlBERNETlKA I KOSMlCHESKAlA 
BIOLOGllA 1 .  
N. A. Chekhonadsklt. 
Problemy Kosmicheskol Biologil,vol. 4, 1965, p. 196-  205. 1 9  refs. In  
Rusdan. 
I n  space blology thevoluminous data on physlologicd and psychological 
functlons, pantcularly those received by telemetry, requlre extenslve processing 
in order to visualize complex relatlonships of vaclous factors and responses. 
Computers have been employed for varlOus blologlcal prolects such a s  studies 
of navous  actlvlty, of the vestibular apparatus, and of the effects of mechanical 
factors vbratlon, aelghtlessness, and radial acceleration) on the functional 
state of the human organism. The results make posdble the establishment of 
limits of human tolerance required to avotd extended or permanent disturbances 
74 
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in the vital processes. The effects of temperature, pressure, and radial ac- 
celeration on the cardiovascular and respiratory systems are vital in the closed 
system of the spacecraft cabin, and the results of ground studies can be used 
in provlding a suitable ambient environment for the astronauts. The degree of 
visual perception is essential in space missions. Therefore, the results of 
training studies should be applied during actual flight. The value of expertmental 
or in-flight function studies depends on statistical data obtained by the use of 
elecuonic computers. 
A66- 80367 
ANALYSIS OF PHYSIOLOGICAL DATA RECEIVED DURING SPACE FLIGHTS 
[ PRILOZHENIE NEKOTORYKH PONIATII TEORII INFORMATSII DLIA 
ANALlZA FIZIOLOGICHESKIKH DANNYKH, POLUCHAEMYKH VO 
VREMlA KOSMICHESKIKH POLETOVI . 
A. D. Egorov. 
Problemy Kosmtcheskoi Biologifvol. 4, 1965. p. 206-216. 7 refs. In 
Russian. 
APFLICATION OF SOME ASPECTS OF INFORMATION THEORY IN THE 
The equation 
H(X1 = P,log2P, HIXI 
, = l  
being the entropy and Pi the probability for the values of the random vari- 
ables was applied to the calculation of entropies for different physiological 
indices including the entropy for G. S. Tttov’s heart rate durtng his orbital 
flight. The variation of the entropy is analyzed. It is concluded, that in pro- 
cessing of spaceflight data, calculation of entropyaids in the evaluation of 
physiological function. By using the methods of the information theory, the 
joint entropy of an entire group of indices characterizing the state of one or 
several systems of the organism can be calculated. Numerical results obtained 
show that the values of the joint entropy calculated during the space flight 
have a tendency to decrease. Thts is interpreted a s  a sign of adaptation of 
weightlessness. 
A66-80366 
POSSlBiLITY OF APPLICA‘IlON OF ELECTRONIC LOGIC SCHEMES I N  
THE AUTOMAIIC MEDICAL CONTROL [ 0 VOZMOZHNOSTI PRIMENENIIA 
ELEKTRONNYKH LOGItHESKIKH SKHEM DLIA AVTOMATTCHESKOGO 
VRACHEBNOGO KONTROUAI . 
V. IA. Kostikova, R. M. Baevskti, A. P. KalinovsMi, and B. A. Soshin. 
Problemy Kosmicheskoi Biologtt, vol. 4, 1965, p. 2 17- 2 26. In Russian. 
On-board elecuonk computers are required whenever telemetric com- 
munication between a space craft and ground proves to be inadequate for the 
computation and processing of physiological data. Various types of com- 
puters are described and their speciflc use is identified. 
A66-80369 
CERTAIN PHYSIOLOGICAL DATA IN APPRAlSlNG GENERAL STATE AND 
WORK CAPABILITY OF ASTRONAUTS DURING ORBITAL FLIGHTS 
[ NEKOTORYE RZIOLOGICHESKIE DANNYE PO OTSENKE SOSTOIANIIA 
I RABOTOSPOSOBNOSTI KOSMONAVTOV V USLOVIIAKH ORBITALNOGO 
POLETA 1 .  
A. D. Voskresenskii, 0. G. Gazenko, G. V. lzosimov, Kopanev, D. G. Makstmov, 
and V. I. IAzdovskti. 
Problemy Kosmicheskoi Biologii,vol. 4, 1965, p. 227-236. 1 5  refs. In 
Russian. 
During the first hours and days of the Vostok 5 and 6 flights elecuo- 
encephalograms revealed an increase in the index of high-frequency waves 
without any increase in the index of low-frequency waves. Also character- 
istic were a hetghtmed oculomotor activity (EOG) and rapid changes in the 
galvanic skin response (GSR). These reactions probably reflected the emotional 
tension in the initial flight stages. Adaptation to flight conditions became 
apparent in the significant decreases in EOG activity and fluctuations of the 
galvanic skin response. It is felt that EEG changes and a fall in EOG may be  
used to assess progressive fatigue. Also, EOG data can be  used to judge the 
effax Of welghtlessness on  the vestibular function. It is noted that the objective 
changes in these indlces dld not COrreSpOnd to subjective feelings of fatigue, 
vestibular symptoms, or a decrease in the working SbUiV. 
A l l -  80970 
CERTAIN RESULTS ORMEDICAL AND BIOLOGICAL EXPERIMENTS W R -  
ING TRAINING AND ACTUAL SPACE FLIGHT OF THE SOVIET ASTRONAUTS, 
V. F. BYKOVSKII AND V. V. TERESHKOVA I NIKOTORYE REZUL’TATY 
MEDIKO- BIOLOGICHESKIKH ISSLEDOVANII, PROVEDENNYKH PRI 
PODGOTOVKE 1 POLETAKH KOSMONAVTOV V. F. BYKOVSKOGO I V. v. 
TERESHKOVOI I. 
V. I. IAzdovskit M. D. Emel.ianov. P. V. VacUCv. and V. 1. Kopanev. 
Probtemy Kosmtcheskot Biologii,.wl. 4,1965, p. 237-247:In Russian. 
During the orbital flights of the Soviet astronauts V. F. B*ovsktt (Vostok V) 
and V. V. Tereshkova (Vistok VI) comparisons of physiological changes, during 
all phases of the mission, between the male and female asuonauc were Of 
A66-80373 
interest. Both received stmtlar ground mining. Four hours prior to lift-off, 
the pulse rate of Bykovsktt was 68 and chat of Tererhkova- 84. Durlng IUi- off 
it increased: Bykovskii- 154, Tereshkova- 156. Normalization took place 5 -6  
hours after the beginning of flight in Bykovskif and 18-20 hrs. in Tereshkova. 
During reentry, Bykovskii’s pulse rate reached 157, Tereshkova’s-184. The 
respirarion rate did not appreciablychange throughout the flight in both 
astronauts. The electrocardiograms and setsmograms (body vibration) showed 
z Iecreas. in time intervals before fltght. During flight, the electrocardiograms 
showed an increase in time intervals. The electroencephalograms of MyltovsKii 
showed an increase in brain potentials. In Tereshkova’s tracings low-ftequency 
wave8 were noted. In both sexes weightlessness produced no effects on the 
degree of performance. The flights proved that both men and women can 
tolerate the conditions of extraterrestrial mtssions. 
A66- 80371 
RESULTS OF BIOLOGICAL EXPERlMENTS WRING SPACE MISSION OF 
THE SOVIET SPACECRAFTS ‘VOSTOK” WITH ASTRONAUTS A. G. 
NIKOLAEV, P. R. POPOVICH AND V. F. BYKOVSKII ON BOARD [ REZULTATY 
BIOLOGICHESKIKH EKS PERIMENTOV, PROVEDENNYKH V USLOVIIAKH 
POLETA NA KORABLIAKH ‘VOSTOK“ S UCHASTIEM KOSMONAVTOV 
A. G. NIKOLAEVA, P. R. POPOVICHA 1 V. F. fi1ICOVSKOGOl. 
V. V. Antipov, N. L. Delone, G. P. Padenov, andV. G. Vysotsklt 
Problemy Kosmtcheskoi Biologii, vol. 4, 1965, p. 248-260. 6 refs. In 
Russian. 
Studies of the effects of space flight factors on the reproduction of fruit 
fly, Drosophila melanogaster, and the genetic apparatus of a plant, Tradescantis 
paludosa, were carried out during space flights of the Soviet spacecraft -- 3’: “Vostok- 4“ and “Vostok- 5”. The results show that durlng the 
first four days of weightlessness no changes in the reproducttve process were 
noted. The image formation in series, which were studied after reentry, was 
slightly delayed. The number of females predominated in all series. This 
finding may indicate the damaging effect to the male spermatozoa which con- 
tatn the Y- chromozomes. This damage could also account for some mal- 
formation noted in some individuals, which occurred only on one side of the 
body. No permanent mutations were observed on close examination. The 
cytologtcal study of Tradescantia microspores disclosed recombination of 
chromosomes, disturbance in mtosts, and suppression of growth. These changes 
could be due to acceleration stress durtng Itft- off and reentry. Exposure to 
cosmic radiation was small during these missions. It is posstble that the 
combined effects of accelerarton stress, weightlessness, and ionizing radiation 
may produce greater changes in the animal and plant reproductive system; 
but, so far, the dam received are insufficient to allow any definite conclusions. 
A66-  80372 
RESULTS OF MICROBIOLOGICAL AND CYTOLOGICAL RESEARCH ON 
THE SOVIET SPACECRAFT “VOSTOK* IITOGl MIKROBIOLOGICHESKIKH 
I TSITOLOGICHESKIKH ISSLEDOVANII NA KOSMICHESKIKH KORAB- 
LIAKH “VOSTOK”1. 
N. N. Zhukov- Vererhnikov, N. 1. Rybakov, V. A. Kozlov, P. P. Saksonov, N. 
N. Dobrov, V. V. Antipov, 1. I. Podoplelov, and G. P. Parfenov. 
Problemy Kosmicheskoi Biologii,vol. 4, 1965, p. 261-269. 11 zefs. In 
Russian. 
Experlments studylng the effects of space flight stresses on normal and 
cancerous human cells and on phage production in cultures of Escherlchia 
coli- 1 2  during the Vostok spaceflight series are presented. H u m  
samples did not differ substantially from control samples on earth. However, 
some tendency to intensification of phage productton was observed in cul- 
tures of b. coii in this series (a11 iniieese by z i  f::o: of l.? 0:: $%smk-?, 
4.6 on VOStOk- 3, and 1.96 on Vostok- 4). The following derived values of in. 
duced phage production were calculated: 3 for Vostoks- 3 and 5 (corresponding 
to the inducing effect of 3.2 r. of gamma rays), and 1.8 for Vostoks- 4 and 6 
&omparable to 0.0 r. of gamma rays). Since the doses quoted are higher than 
those encountered in spaceflight, the observed genettc effect must b e  parttally 
due to other factors (such a s  wetghtlessness, acceleration, vibration, etc.). 
To study the operation of one of these factors, E were subjected to vlbra- 
tions of 18, 35, 75, 100, and 700 C.P.S. for 1 5  to 30 min and, in another 
series of experiments, to vibration in connection with Co60 gamma irradiation 
(dose, 100 r.; dose power, 2 1 rJmin.). The results showed that vibration alone 
does not induce phage production but does tncrease the senskMcy of lysogenic 
bacteria to the subsequent influence of gamma irradiation. It is suggested that 
vibration helps sensitize cells of a lysogenic culture to the influence of cosmic 
radiation, although it is also possible that the cause of genetic changes is 
weightlessness in combinacton wlth radlatlon. 
A66- 8 0 3 7 3  
RESPONSE OF ASTRONAUTS TO STATE OF WEICmLESSNESS 
KOSMONAVTOV V USLOVIIAKH NEVESOMOSTI 1. 
REAKTSll 
I. 1. Kas’lan. V. 1. K0-W. .nd V. I. I a x l ~ ~ s k l L  
Problemy Kbsmicheikol Bklogii, MI. 4, 1965;~ .  270-289. 45 refs. In 
Russian. 
The authors revlew and consolidate data obtained from the flights of 
Vostoks 2 -  6. The following graphs and tables are given: Table 1.-Changes 
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in pulse rate @eats/mtn.) during various Vostok fltght stages under condl. 
tions of weightlessness; Table ?.-Changes In respiratory rate @ycles/mtn.) 
during various Vostok flight stages under condtttons of wdghtlessness 
(average) flgures 1, 2, 3, 4, 5. Changes in duration of the electrocardiogram 
(QT and PQ intervals, amplitudes of the T and R, spikes, and the systolic 
Index) In Vostok cosmonauts: G. S. Tttov, A. G. Ntkolaev, P. R. Popovtch, 
v. F. Bykovskli, V. V. Tereshkova. An important expertmental problem in the 
future wlll be to establish optimum magnitude of artificial gravity to overcome 
deleterious effects of weightlessness during prolonged space fltghts. 
A66-60374 
SOME FACTORS OF NATURAL IMMUNITY AND THE STATE OF ENDOGENOU 
MICROORGAMSMS OF ASTRONAUTS DURING TRAINING AND AFTER THE 
MSSIONS ON SPACECRAFTS “VOSTOKn, “VOSTOK- 2n, “VOSTOK- 3’: 
AND “VOSTOK- 4“ [ SOSTOlANlE NEKOTORYKH FAKTOROV ESTESTVEN- 
NOGO IMMUNITETA I AUTOFLORY KOSMONAVTOV V PERIOD PODGO- 
TOW1 I POSLE POLETA NA KOSMCHESKIKH KORABUAKH “VOSTOK’’, 
“VOSTOK- 2’: “VOSTOK- 3”, I “VOSTOK-4”l. 
A. G. Alekseeva. 
Problemy Kosmtcheskot Btologtt, vol. 4, 1985, p. 290- 303. 5 refs. In  
Russian. 
Tests used to determtne changes In the tmmunologtcal reactivity of as- 
tronauts tn spaceflight (Vostok series) are described and results are presented. 
Three groups of tests were conducted In flight and before and after flight. The 
methods and materials used are described In detatl. Bactericidal properties of 
all four astronauts (Gogarin, Titov, Popovtch and Ntkolayev) usually remained 
wlthtn phystologtcal norms during the entire tnvesttgatton period, and were only 
occasionally activated. In the case of phagocytosts of coliform bacteria by 
neutrophtlis, the Intensity of the reaction clearly depended on the time of ob- 
servation. I t  was concluded that the immunologtcal shifts noted were mtnor and 
transtent, since they did not weaken the resistance of astronauts to microbes. 
The fact that these shifts were less expressed for Nikolayev and Popovtch 
shows some adaptation in the course of their 3- 4 day flight. 
A66- 80375 
THE USE OF HIGHER PLANTS AS MODELS IN THE STUDY OF THE EFFECT 
OF RADIATION UNDER FLIGHT CONDITIONS ON THE LIVING CELLS ON 
BOARD OF ORBITAL SPACECRAFTS IO PRIMENENII VYSSMKH RASTENII 
V KACHESTVE INDIKATOROV PRI IZUCHENII DEISTVIIA NA ZHIVUIU 
KLETKU FAKTOROV POLETA NA KORABUAKH- SFUTNIKAKHI. 
N. L. Delone. 
Problemy Kosmlcheskot Btologii,vol. 4, 1965, p. 304-307. 7 refs. In 
Russian. 
The effect of space fltght factors on ltvtng cells can be studted in higher 
plants. The criterion for such effect taken by the authors was: (1) chromosome 
recombinations; (2) disturbance of mttosts and (3) disturbance of growth. 
Several higher plants were studted by htstologtcal methods. 
A66-80376 
EFFECT OF PARTlAL LIMlTATION OF MOTOR ACTIVITY ON THE BASIC 
PHYSIOLOGICAL PROCESSES IN MONKEYS I VLllA NI E CHA $TI CHNOGO 
ORGANICHENIIA DVIGATEL’NOI AKTIVNOSTI NA OSNOVNYE FIZIOLOG- 
ICHESKIE PROTSESSY U OBEZ’IANI. 
I. D. Bogtna, N. A. Pokotova, E. S. Pogovenko, and R.’L. Shdktn. 
Problemy Kosmicheskoi Btologti, vol. 4, 1965, p. 308- 315. 7 refs. In Russian. 
experiments, In the first series, four monkeys were restrained for a period 
ranging from 10 days to 4 months and the effects noted on the circadtan 
rhythms of behavtor, appetite, and the orienting reflex. The second series 
studied diurnal variations in the respiratory rhyrhm, the cardtac activity, and 
the brain bioeleculc activity in two capuchin and one macaque monkey under 
restraint. The data tndtcated that respundon, h e m  rate and brain btoelectrlc 
actlvlty remain within normal Itmtts for the period of restraint. A comparison 
with Other data published leads to the conclusion that prolonged restraint has  
Certain advantages over short- term resuatnt. The relative stabtltty of the 
physlologtcal tndtces during prolonged restraint allows the use of antmals in 
limited restraint systems as subjects in spaceflight experiments. 
The effects of prolonged partial restratnt were explored In two series of 
686-80377  
EFFECT OF PROLONGED OPTOKINETIC STIMULATION ON THE ORGANISM 
10 DElSTVII DLITEL’NYKH OPNOKlNETlCHESKIKH RAZDRAZHENII NA 
ORGAMZMI. 
V. P. Neverov. 
Problemy Kosmicheskoi Btologit,vol. 4, 1965, p. 316- 321. 20 refs. In 
Russian. 
A study was made of the optoktneric nystagmus (OKN), postoptoktnetic 
nystagmus (PKN) and the reverse posttptoklnetic nystagmus (RPN). Ftve 
rabbtts were tmmobtlized wtthtn a rotating drum painted with black stripes. 
Frequency of the OKN was always less (67 to 11  1 movementspnin.) than 
sttmulus frequency (1 32 sulpesptn.). Each nystagmic movement seemed to 
be a reaction to a group of stripes. OKN frequency decreased wit’ prolonged 
stimulation. After 90 mtn. the cyltnder was stopped and a screen placed be- 
tween the antmal and the snlpes. Deprived of vlsual reference, the rabbits 
developed a reverse ocular and cephaltc nystagmus and leaned against the 
direction of rotation. Duration of RPN was 35-45 mtn.; amplttude was less 
than that of OKN, and frequency equal or  greater than OKN frequency. 
Omission of the screen suppressed the RPN. However, If the screen was set up 
after a 80 mtn. delay RPN still appeared. The results demonstrate the persistence 
of maces of optoktnetic stimulus In the central nervous system. Optoktnettc 
and vestibular nystagmus have common nervous mechanisms, which may be 
localized in the reticular formation and In the mesencephalic nystagmogentc 
zone. RPN i s  evidently related to the prolonged circulatton of stimulus in these 
structures after stimulus cessation, and delayed RPN to the prolonged retention 
of stimulus trpces in these structures. 
A66- 80378 
EFFECT OF TRANSVERSE ACCELERATION ON THE ORGANISM OF FEMALE 
MONKEYS I O  VLIIANII POPERECHNONAPRAVLENNYKH PEREGRUZOK 
NA ORGANlZM OBEZ’IAN- SAMOKI . 
A. R. Kotovskaia, P. V. Vasll’ev, B. A. Lapin, S. F. Stmpura, V. A. Shakhlamov, 
and N. S. Anem’eva. 
Problemy Kosmtcheskot Biologit, vol. 4, 1965, p. 322-332. 8 refs. In Russian. 
place on a centrtfuge with an arm radius of 7.25 m. in a chest- back position. 
The behavlor of the antmals was monttored by TV, and cardlovascular and 
respiratory acttvtty were used as criteria for the resistance of antmals to ac- 
celeratton. Electrocardiograms of a n h a l s  exposed to acceleratton revealed 
sinus tachycardle, shortened T- P intervals, and ventrtcular and atrioventrlcular 
extrasystole. Cardiac acttvtty In general returned to normal 10-20 min. after 
centrlfugatton. I t  was found that endurance of female monkeys to 12 g ranged 
from 1 to 4.5 min. A htstologtcal analysts of the ovaries of monkeys examlned 
10 min., 1 hr. 24 hr., and 72 hr. after termination of acceleratton revealed 
devlsttons from normal in the proliferation phase, ovulatton, secretory phase, 
and desquamattve phase. I t  was apparent that acceleration had I ts greatest 
deletertous effect during ovulation and Its minimum effect during proliferation. 
The observed devlattons probably reflected neuroendocrtne processes as- 
soclated with stress reacttons to acceleration. The long- term effects of ac- 
celeration were not evtdent one month after acce!eratton, demonstrating the 
abulty of the ovartes to regenerate after vartous injuries. 
Tests were conducted on 16  half- grown female monkeys. Acceleration took 
Add- 80379 
EFFECT OF ROTATION ON HUMAN ORGANISM AT VARIOUS ANGLES OF 
BODY POSITION IVLIIANIE VRASHCHENII N.\ ORGANIZM CHELOVEKA 
PRI RAZLICHNYKH UGLAKH NAKLONA TULOVISHCHAI . 
A. R. Mansurov and S. S. Markarian. 
Problemy Kosmtcheskot Btologtt, vol. 4, 1965, p. 361-366. 10  refs. In 
Russtan. 
human sitting positton were studied with 11 male subjects. One group ex- 
perienced 30, 40, 60, and 1 200/sec.2 at  an angular rete of 1 revJsec. Each 
expertment conststed of 4 rotations for 5 min. with a 1 0  to 20- min. interval 
between them. The other group experienced 15, 30, 45, 60,180, and 2400/sec 
at rates of 0.5,1.0,1.5, and 2.0 revJsec. The duratton of each test was 1.5 min 
wtth a 15 to 20- mln. interval between tests. Sttlng postttons during the 
rotatton tests were Oo, ZOO, 300,4S0, 65O, 800, and 900. In the majority of cas 
of rotatton, pulse rate increased by 10  beats/min. Durtng rotatton at constant 
rates, this index returned to normal or somettmes decreased below normal. The 
maximal arterial pressure decreased by 9 mm. Hg, and the mintmum increased 
by 1 2  mm. Hg. At angles begtnning wtth 6S0, and especially a t  800 and 90°, 
subjects experienced Ulustons of tnternal organ displacement and throat con- 
strictton. After these tests, hyperemia of the eyelid was prevalent and the eyes 
were bloodshot. At angles of 0-300 (1.5-2.0 revJsec) the head and legs 
felt heavy and movement of extremtttes was restricted. Repeated rotattons at 
20-650 disrupted the ctrculatory system ln the Vicinity of the lungs and heart. 
These symptoms were reversible and disappeared after 5-7 days. In general 
it was concluded that the observed reversible cardlovascular changes were 
due to vestibular lability In response to angular accelerations. 
The physiological effects of various rotational magnitudes as a function of 
A68- 80380 
THE NATURE OF BIOLOGICAL EFFECTS OF VIBRATION I K PRIRODE 
BIOLOGICHESKOGO DEISTVIIA VIBRATSII] ? 
S. N. Romanov, R. A. Romanova, and E. 1. Monastyrshtna. 
Problemy Kosmlcheskot Btologll, Vol. 4, 1965, P. 367-372. 13  refs. In 
Russian. 
The effects of vibration on mouse ttSSUe cells in situ and in vttro were In- 
vesttgated. For the In sttu expertmentr, 8 mice were placed tn indtvtdual com- 
partments of a metal contatner whtch was then vtbrated at 25 to 75 C.P.S. for 
30 min. with a vibration amplitude of 2 mm. A 6.5% neutral red solution was 
injected prtor to vibratton. The In vitro studies involved ttssue staining under 
the same vlbration condltions. For the In Situ studtes, the following results 
were obtained: (1) mouse cells exposed to Vertical vtbratton showed a change 
76 
in ability to absorb tissue stain, and (2) cells of different organs showed varied 
sensittvlty to vibration. The most noticeable reactions took place in the kidneys 
and cerebellum, while less noticeable reactlons were exhlbtted by subcorttcal 
and muscle cell nuclet Tissue cells studied in vttro also showed different 
senslttvtty to vibration. It Is concluded that, regardless of the presence or ab- 
sence of a specific receptor, all cells are able to react nonspeciftcally to 
vlbratton as they are able to respond to any other stimulus of sufftctent intensity. 
It 1s suggestea tnat me ceiiuinr npyruabii LU &e c::~LL~ U: +2&~s::ix k t-;..poz:~: 
In isolating prtmary focl assoctated with the pathogenesis. 
A66- 80381 
IONIZING EFFECT OF HIGH ENERGY PROTONS OF 660 AND 120 MEV, 
AND VALUE OF PHARMACEUTICAL PROTECTION. IPORAZHAIUSHCHEE 
DEISTVIE PROTONOV S ENERGIEI 660 I 1 2 0  MEV I EFFEKTIVNOST’ 
FARMAKOKHIMICHESKOI ZA SHCHITY] . 
V. S. Shashkov and V. S. Morozov. 
Problemy Kosmlcheskot Btologil, vol. 4, 1965, p. 401-410. 4 0  refs. In 
Russian. 
Male whtte mice weighing 18-21 g. were subjected to C060 gamma- 
rays (dose power, 26: rjmin.) and l?O-snr! 66O-Mevprorons (dose power, 
500-700 I.). The e x p e h e n t s  were also designed to test chemlcal agents 
with a known radioprotective effect against X-rays and gamma- rays during 
proton inadtatton. The antmals were irradiated in plastic chambers in groups 
of 1 0 - 5  controls and 5 protected mtce. The LD50/30 for Co60 gamma-rays 
was calculated to be 600 I., and for 660- Mev protons, 900 r. Thus, the relatlve 
btologtcal effectiveness (RBE) of 660-Mev protons, according to the LDlOO 
index, is 0.73. The comparathre radtoprotecttve effect of various substances 
(cystamine, AET, serotonin, 5-  methoxytryptamtne, tryptamine, and 5- hydrox- 
ytryptophan) are given in tabular form. Expertmental results showed that 
the RBE of both 660- and 120-MeV protons for mke, as compared with elec- 
tromagnettc radiatton, does not exceed 1.  Furthermore, the known radio- 
protective substances retain their effectlveness during inadlation with high- 
energy protons. 
A66- 80382 
THE EFFECT OF SCREENING VARIOUS AREAS OF ANIMAL BODY ON THE 
COURSE OF RADIATION SICKNESS CAUSED BY GAMMA- RAYS AND 
HIGH- ENERGY PROTONS [VLIIANIE EKRANIROVANIIA OTDEL’NYKH 
OBLASTEI TELA ZHIVOTNYKH NA IZMENENIE LUCHEVOI REAKTSII PRI 
VOZDEISTVII GAMMA- SUCHEI I PROTONOV VYSOKIKH ENERGIII . 
B. L. Razgovorov, V. S. Morozov, V. S. Shashkov, V. V. Antlpov, N. N. Dobrov, 
N. I. Konnova, T. S.L?rova, and P. P. Saksonov. 
ProblemyKosmlcheskoiBtologti,vol. 4, 1965, p. 411-429. 21 refs. In 
Russian. 
Three series of experlments were conducted to determine the effect of 
screening during trradtatlon of animals wtth gamma- rays and 12 0- Mev 
protons. Whtte rats of both sexes were used. In the first group of experiments, 
Proton Irradiation was conducted through lead- shielded polyethylene blocks 
to lower the dose (dose power 600+ 1 0  rjmln.). During gamma irrpdiatlon. 
parts of the body were screened wtth steel plates (15 cm. thtck) of different 
widths. The biological effect of radlatlon under these conditions was determined 
by the survival rate of the anlmals during a 30- day pertod after hadtatton. 
Localtzed shtelding during gamma inadlation of rats in a dose of 930 r. pro- 
duced a defintte increase in survival rate, whtch was most effecthre during 
screening of the abdomen (80% survival rate a s  compared wlth 6% In the 
control). In the second series of experlments, the abdomen of rats was shielded 
with gamma- rays. It was found that screening the abdomen with a block 6 cm. 
wide during proton Irradiation with 800-1050 I. increased the sunrival rate to 
86.4% (as compared with 19.4xin  the control). A high survlval rate (96.7- 
100% wan also obsuved when the abdomen was screened with blocks of 
various wtdths durtng gamma frradiatton (930 I.). Preliminary expettments 
were also conducted to show the effect of screentnng under the influence of 
protons and acceleration or vibration. Results showed that neither 30 mln. 
of acceleratton (10 g) nor 1 hr. of vibration (700 c.P.s., amplitude 0.005 min.) 
altered the effectiveness of screening during proton Irradiation (doses 750- 
1100 r. and 1050-1300 r., rerpcdhrely). 
with piexigics biuirr  ui difieienz ividths du:t?g k&ii:!c~ xkh prctsns end 
A66- 80383 
MORPHOLOGICAL CHANGES IN THE HEMATOPOIETIC ORGANS OF MICE 
WRING EXPOSURE TO HIGH- ENERGY PROTON RADIATION I MOR- 
FOLOGICHESKIE IZMENENllA V KROVOTVORNYKH ORGANAKH MYSHEI 
POSLE OBLUCHENIIA PROTONAMI VYSOKIKH ENERGII 1 .  
N. A. Galdamnkin, V. G. Petrukhin, V. S. Shashkov, V. V. Anttpov, and P. P. 
Saksonov. 
Problemy Kosmicheskot Btologtl,vol. 4,1965, p. 430-436. 17 refs. In 
Ruastm. 
Pathological changes in the morphology of the hematopofecfr organa of 
maIe mice were studled after proton and gamma- irmdlatton. Some animals 
Were subjected once to proton irradlatlon (dose, 830 rad; dose power, 400- 
600 rad/mln.), and others were irradiated from a Cos0 source (dose, 650 r.; 
dose power, 2 7 3  rJmin.). The mke were kllled with ether 3, 7 , 1 5 ,  30, and 60 
days after irradiation, and cells of the spleen, thymus gland, and bone marrow 
of the femur were examtned microscopically. In animals that died from radi- 
ation sickness (9-1 2 days after irradiation), hemorrhages in the lungs and 
intestine were frequently observed. Comparison of the weight coefficients of 
the spleen and thymus (both showing a two- phase increase) did not reveal 
any statisttcally reliable differences In the effects of the two dtfferent types of 
Irradiatton on these organs. Observation of animals and comparative study 
of hemnrn?oiPric orsans show that changes due to irradiation wtth protons and 
gamma- rays are similar. In the first few days after inadtatton, the volume of 
follicles in the spleen decreased, and areas of myelopoiesis disappeared from 
the pulp. In the thymus gland, depletion of the COrttCal substance of lympho- 
cytes were observed, and in the bone marrow destruction of the reticular 
stroma occurred. It must be noted that changes were less severe durtng 
irradiation with protons than with gamma- rays. However, complete recovery 
of the spleen did not occur In either case until the 60th day after irradtatton. 
In general, it was concluded that restoratlve processes in all three structures 
studied proceeded more slowly In the gamma- lrradtated anlmals. 
A66- 80384 
TOLFRANCE OF RATS TO ACUTE OXYGEX INSUFFICIENCY DURING 
RADIATION SICKNESS [ USTOICHIVOST’KRYS K OSTROI KISLORUDNOI 
NEWSTATOCHNOSTI PRI LUCHEVOI BOLEZNI 1. 
S.V. Gasteva, K. P. Ivanov, and D. A. CheNerikov. 
Problemy Kosmtcheskot Blologtl,vol. 4, 1965, p. 437-444. 16 refs. In 
Russtan. 
on oxidizing systems in ltving tissues by showing whether the resistance of 
rats to acute hypoxla changes in the course of severe radtatton sickness. 
Male white rats weighing 200-250 g. were subjected to a dose of X- rays 
(750 r.) sufftctent to cause mass death 80 hours after Irradtatton. Immediately 
afterirradlatton, and then at  intervals of 3, 6, 12, 24, 28, 72, and 96 hours, 
groups of experimental and control rats were placed in an altitude chamber 
and subjected to a rarefied atmosphere (1 40 mm. Hg). The resistance of 
Irradiated rats to hypoxta, evident 6 hours after Irradiation, was most pro- 
nounced after 72 hours. In order to determine whether a decrease in the In- 
tenstty of metabolic processes i s  the chtef cause of resistance to hypoxia, the 
rectal temperature and oxygen consumptton of Irradiated rats were measured 
in the designated ttme intervals. The absence of essential changes in these 
indtces showed that the decrease in the intenstty of metaboltc processes in 
irradiated rats ts not the sole cause of Increased reststance to hypoxta. 
Another series of experiments tested oxygen consumption of animals directly 
under hypoxlc condtttons. Gas- exchange studies under normal atmospherlc 
and hypoxtc condttlons were compared, and tt was concluded that the me- 
chanism of increased resistance to hypoxia is dtfferent at dtfferent stages of 
radiation stckness. 
Expertments were conducted to determine the effect of ionizing radiatton 
A66- 80365 
NEW AVENUES OF STUDY OF CHEMICAL PROTECTION AGAINST 
GENETIC MUTATIONS [POVYE PUT1 IZUCHENIIA KHIMICHESKOI 
ZASHCHITY OT GENETICHESKIKH IZMENENIIJ . 
N. N. Zhukov- Verezhnikov, M. N. Volkov, N. I. Rybakov, P. P. Saksonov, V. A. 
Kozlov, P. A. Konstantinov, V. V. Antipov, N. N. Dobrov, and E. D. Aniskln. 
Problemy Kosmbheskot Blologil, vol. 4,1965,  p. 445-450. 1 6  refs. In 
Russian. 
block development of infectious phage from prophage after inductton of 
- EscherLhg coll K-  12 (A) wtth X- rays. Doses wtth a previously established 
nontoxic effect (0.05% concenuatton) were used. ine aesued cnemicai prep- 
aration was added to a bacterial culture diluted in a phystologtcal medlum. 
Experimental and control samples were subjected to X-ray Irradiation (dose, 
15,000 I.) and then cultured on agar. The number of induced phage panlcles 
in hadtated sampler with and without each preparation waa then compared 
2- Mercaptopropylamine hydrochlortde was most effective; cultures treated 
wlth t produced 1 1  9 ttmef fewer phage parrlcles than control samples. Other 
good inhlbitors of induced phage formatton were 2 -  (gamma- aminopropyl) 
disulfide dthydrobromide, sodium dlethyltdtthlocarbamate and ammontum 
dtthtocarbamate. whtch reduced phage production 76.3-70.1 times. The 
upcrimentaI dam show the ersential conneaton between the chemtcrl aauc- 
ture of the tested preparattons and thett abatry to block the development of 
infecttous phage. It was found that the anttgenetlc effect of U-mercaptoeth- 
ylamine preparations can be determined by their acid radicals a s  well as 
by their base. It may be possible to obtain even more effective preparatlons 
of thit compound by forming salts wtth other acldr. 
AmInothiols and some pyrlmldlne analogs were tested for thelr ability to 
A66- 80386 
EFFECT OF HIGH OXYGEN PARTIAL PRESSURE ON THE MORPHOLOGY 
OF TEE PERIPHERAL BLOOD IN ANIMALS 
PARTSIAL’ NOGO DAVLENIU KISLORODA Nil MORFOLOCICHESKII 
SOSTAV F’ERIFERICHESKOI KROVI ZFnVOTNYKHl . 
1. S. Brerlav and A. M. Shemeleva. 
ProblemyKosmtcheskolBiologil,voI. 4, 1 9 6 5 , ~ .  492-501. 2 5  refs. In 
Russlan. 
K VLIIANIIU POVYSHENNOGO 
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Experiments were performed to determine the effect of high partial 
pressures of oxygen on the morphological composition of peripheral blood 
of animals. Two series of  experiments were performed on white laboratory 
mice aged two to three months. In the first series of experiments the effect 
of a 60% oxygen atmosphere for 36 hours, of a 90% oxygen atmosphere also 
for 36 hours, and 100% oxygen a t  a pressure of 2.5 atm. for 1 112 hours was 
tested. In the second series of experiments, the effects of relatively prolonged 
(up to 10 days) exposure of animals to a gas mixture composed of 60% oxygen 
and 40% nitrogen were tested. The results of the two series on red blood 
corpuscles and on whtte blood corpuscles are presented in tabular form. These 
results make it possible to regard the morphological composition of the blood 
a s  a sensittve tndex which can be used for evaluation of the physiological 
effect of increased partial pressure of oxygen on the organism. 
A66- 80387 
VARIOUS FORMS OF HYPOXIA AND ADAPTATION TO THEM. REPORT 1. 
THE EFFECT OF GRADUAL AND SUDDEN ONSET OF HYPOXIA I K  VOPROSU 
0 RAZLICHNYKH FORMAKH GIPOKSII 1 ADAPTATSII K NIM. SOOBSH- 
CHENIE 1. VLIIANIE POSTEPENNO RAZVIVAIUSHCHEISIA I VNEZAPNOI 
GIPOKSIIJ. 
V. A. Konstantlnov. 
Problemy Kosmicheskol Biologii,vol. 4, 1965, p. 502-511. 2 2  refs. In 
Russian. 
Experiments on cats and rats showed that in hypoxia the velocity of changes 
tn the exhaled air determtned the degree of physiological effect. The gradual 
development of hypoxla leads to better tolerance of rnlnimal oxygen content 
of the tnhaled air, because It allows sufficient time for development of adap- 
tlve mechanisms and for lowerlng the oxygen demand by the tissues. Gradual 
onset of hypoxia does not affect the body temperature, whlle sudden onset 
results tn hypothermia. Durlng space flights, individuals adapted to gradual 
hypoxia would requlre less oxygen than Individuals without this experience. 
A66-80386 
VARIOUS FORMS OF HYPOXIA AND ADAPTATION TO THEM. REPORT 2. 
PECULIAR COURSE OF EXPERIMENTAL HYPOXIA [ K  VOPROSU 0 
RAZLICHNYKHFORMAKHGIPOKSII I ADAPTATSII K MM. SOOBSHC- 
HENIE 2. OBOSOBENNOSTIAKHTECHEMIA EKSTREMAL’NOI GlPOKSlll . 
V. A. Konsrandnov. 
Problemy Kosmicheskoi Biolo@t,vol. 4, 1965, p. 512-517. 10 refs. In 
Russian. 
In cats Inhalation of pure nitrogen intermittent Wkh inhalation of pure 
oxygen produced acute hypoxta, which resulted in leucocytosis. This was 
caused by a sudden depletion of tissue oxygen; however, the oxygen blood 
level remained fairly constant. The amplitude and frequency of resplration in- 
crensed. which accomplished no functional purpose because of lack of oxygen 
in the inhaled air. Tolerance of hypoxia of this type could be explained by 
hemoglobin and tissue mechanisms which can regulate the amount of avall- 
able oxygen for a short pertod. 
A66- 80389 
EFFECT OF PROLONGED EXPOSURE OF ANIMALS TO AIR WITH HIGH 
OXYGEN CONCENTRATION ON CERTAIN PHYSIOLOGICAL FUNCTIONS 
IVLIIANIE DLITEL’NOGO PREBYVANIIA ZHIVOTWKH V USLOVIIAKH 
VOZDUSHNOI SREDY, OBOGASHCHENNOI KISLORODOM, NA NEKOTORYE 
FIZlOLOGlCHES KIE FUNKTS II I .  
A. G. Zhlronldn, I. S. Breslav, E. A. Konza, A. D. Nozdrachev, E. N. Salatsinsbta, 
G. V. aoshlkhln, L. D. Fedorova. and A. M. Shmeleva. 
Roblemy Kosmicheskoi Biologli, vol. 4 ,1965,  p. 518-530. 5 6  refs. In 
Russlan. 
Experiments on mice indicated that a ten-day period of breathing a mtx- 
ture conraining 63% oxygen can be considered safe. But toward the end of thls 
perlod certain pathological effects were noted In the lungs and In the blood. 
Prolonged exposure to hlgh concentrations of oxygen can not be considered 
optimal. 
A66- 80390 
AMMONIA, AS ONE OF THE COMPONENTS OF AIR IN CLOSED BUILDINGS 
[ AMMIAK KAKODIN IZ KOMPONENTOV VOZDUSHNOI SREDY ZAKRYTYKH 
POMESHCHENIII. 
v. L Mlkhallov. 
Robkmy KosmkheskolBiologIi,vol.4,1965, p.531-534. 1 4  refs. In 
Russlan. 
Experlments for determlnlng lethal concentrarlons of ammonia were 
performed on 170whlte mlce exposed to concenmtlons of 2,38-6.3 mgJ 
llrer In a glass chamber with a n  8- liter volume. The anlmals exhibited k- 
rltatlon of the eyes and of the upper resplratory passages, accompanied by 
coplous foam productlon from the mouth, nervous movements, and respiratlon 
dlfflculties. Further exposure nrul ted In the appearance of tremor, dlscoordl- 
natlon of movements, and toxic cramps b e l o s  death occurred. Autopsy of the 
a n h n l s  showed edema of the lungs and bloated condition of the stomach and 
Intestines. The average lethal dose was established a s  3.31 mgJliter. Ammonia 
concenuation from 0.0072 to 0.0081 mgJliter caused a statisttally sig- 
nlficant diminution of oxygen consumption. Changes in r esistance of anlmals 
to static muscular loading appeared with ammonia concentrations of 0.0072 
to 0.0081 mgjliter. Another group was exposed to ammonia concentrations 
of 0.31 mgJliter for two hours per day for fifteen days. On the sixteenth day 
both the control and experimental groups were exposed to lethal concentra- 
tions of ammonia (3.31 mgJliterh On the basis of the results, it can be as- 
sumed that ammonia has a cumulative effect. 
A66- 80391 
DEGRADATION OF HUMAN WASTE BY THE USE OF NATURALALGAE- 
BACTERIAL SYMBIOSIS [ PERERABOTKA WDELENII CHELOVEKA S 
POMOSHCH’ IU ESTESTVENNO SKLADYVAIUSHCHEGOSIA AL’GO-BAK- 
TERIAL’NCGO SOOBSHCHESTVAI. 
M. S. Rerberg, T. 1. VorobBva, R. I. Kuz’mina, and L M. Barkhatova. 
Problemy Kosmicheskoi Biologii,vol.4,1965, p. 598-604. In Russlan. 
to reclalm water. Naturally occurring populations of Chlorella vulgarls and 
bacterta were chosen as agents by whlch it was hoped to achieve a hlgher 
degree of efflciency than is usual wlth phytoplankton and bacteria flora In 
sewage basins. A three- step culture process, affordlng sufficient mlnerallza- 
tion of excreted organlc matter, the creatlon of algae blomass, and production 
of secondary, humus- type organlc matter, was used. Results show that the 
regenerated water conforms to most International standards. Organic matter, 
mostly humus (as Is characteristic of aeroblc process1ng)can easily be pre- 
cipitated by the addltlon of Fe and AI catlons. Further physical and chemical 
purlflcatlon Is simple, without significant loss of water from the system. The 
most serious disadvantage is that 1 to 2 months are required to process 
and regenerate water from the normal excretion of 14 hr. Culture Intenslflca- 
tion (dilutlon of 1:40 instead of 1:80, with 8 hr. of lllumlnatlon In 24 hr.)cut 
thls time to 72 hr. Excesslve amounts of certain mineral salts interferred with 
the actlvity of the system. It Is suggested that the alteration of the human diet 
to bring the composltion of the excreta more closely in line wlth the require- 
ments of algal- bacterial link may help solve the problem. For Instance, the 
human dlet mlght be enrlched with nitrogen, phosphorus, and magnesium to 
combine with excess sulfur and potassium to form compounds more easily 
asslmllated by the system. 
An attempt was made to devise a method for bloprocessing human wastes 
A66- 80392 
CERTAIN METHODS OF RECORDING AND PROCESSING INFORMATION 
DURING STUDY OF ARTICULATION DATA OF SPEECH I NEKOTORYE 
PREMY REGISTRATS11 OBRABOTKI INFORMATS11 PRI ISSLEDOVANIL 
ARTIKULIATORNYKH POKAZATELEI RECHI 1. 
V. S. Shupllakov. 
Problemy Kosmicheskoi BiologU, vol. 4 ,1965,  p. 614-618. In Russlan. 
Speech dynamics were studied by means of electrical recordlngs of a 
number of indices of speech organ actlvlty wlth a 16-  channel pen- wrltlng 
recorder. The complex of anlculatory parameters was compared with records 
of the speech itself. To improve thls analysis, a system was devlsed for auto- 
matic tlme measurement and data reduction to  give a complex of signals, 
whkh reflects all phonetlcally important features of speech. Thls wasdone by 
uansformlng the signals Into square pulses wlth an  amplitude selector and 
shaplng cIKuIt. All measured parameters treated In thls way were obtalned 
in bharyform, processable by binary loglc to yield arrays or rules of occur- 
rence for the artlculatory phenomena studied. 
A66- 80393 
THE ROLE OF VISIBLE ARTICULATION IN SPEECH RECOGNITION [ROL’ 
VlDlMOl ARTIKULIATS 11 V RASPOZNAVANU RECHI I. 
V. V. Allalalnskll. 
Roblemy Kosmicheskol Biologii, VOL 4,1965,  p. 61  9-630. 1 4  refs. In 
Russian. 
jectr In order to  investigate the processlng of speech lnformatlon when 
phoneme recognltlon must be bared on vlsunl artlculstory features char- 
acterlstk of more than one phoneme. The experimental nuterlal conrlsted of 
250 meanlngless syllables Including nll phoneme cornblnations in Rurslan 
and 200 non-sense words of two open syllables, half of whlch accented on the 
flrst syllable and half on the second. A single speaker pronounced the words. 
Subjects wrote down what they thought they saw pronounced. One group of 
subjects saw the words pronounced once, the other group saw them twlce. 
In a second experlment a month Inter, .U subjects 8 P W  the words pronounced 
only once. It was found that alI phonemea 1.U Into vlsually identifiable groups. 
A glven phoneme Is Identlfkd vlsu.Uy as belonging to a certaln group but 
identlflcntlon within that group Is done unconsciously on the bash of prob- 
ablllty. Visual speech featurer Ue stored a8 a sequence of the person’s own 
~ k u l a t o r y  Imltatlon. 
Vlsunlrecognltlon of rpeech artlcuhtlon was studied wlth s h  deaf sub- 
1 
A66-80400 
1 A66-80395 
1 
AUTOMATIC STUDY OF DIURNAL PERIODIC CHANGES IN THE HUMAN 
ELECTROENCEPHALOGRAM I AVTOMATICHESKII ANALlZ SUTOCHNYKH 
FEKIODICHES KlKH EMEhENII ELEKTROENTSEFALOGRAMMY CHELOVEKA 1 
D. 1. Ivanov, V. B. Malkln, V. L. Popkov, E. 0. Popova, and 1. N. Chernlakov. 
Fxoblemy Kosmicheskoi Biologii, vo1.4,1965, p. 642- 645. 9 refs. In Russlan. 
In the present study, electroencephalograms (EEG)were taken of healthy 
male subjects 4 times daily (1 0:OO a.m., 5:OO p.m., 1:00 am., and 5:OO am.) 
for 1 0  to  3 0 days. Bipolar leads Grontal and occipita1)were used. Frequency 
analysis of EEG's showed delta and theta waves present in the waldng state-a 
fact not uncovered by visual analyses because of the masking by alpha and 
beta rhyrhms. The observation of delta and theta waves ln pathological condi- 
tions is due to  increased amplitude of the slower rhythms and reduced alpha 
and beta activity. The general EEG picture over a 24- hr. period is thus not 
determined by the alternation of rhythms. The alpha rhyrhm is most nearly 
characteristic of the overall circadian EEG picture. No clearcut dependence 
could be established between the number of delta and theta waves and the 
time of the day. Lowest EMFs (total bioelectric intensity) were noted In the 
morning and the highest EMFs appeared at night during sleep. 
, 
A88- 80394 
MODES OF FORMING CONSECUTIVE ACTIONS IN MAN [ K  VOPROSU 0 
SPOSOBAKH FORMlROVANllA CHELOVEKOM POSLEDOVATEL'NOSTI 
DEISTVII I .  
N. A. Pokotova. 
ProblemyKosmicheskoiBiologii,voi. 4 , 1 9 6 5 , ~ .  631-641. 5 refs. In 
?..lrs*2l?. 
The author describes a series of experiments in which responses oi iimu 
were registered upon presentation to a subject of some visual or verbal in- 
structions. The number of errors were computed, and the ability of organiza- 
tion of information was analyzed The author States that no conclusion could 
be reached, because the results, which will be stated in a separate publtation, 
were not completely satisfactory. 
A86- 80398 
SENSORS FOR THE AUTOMATIC CONTROL AND REGULATION OF €W"- 
IOLOGlCAL PROCESSES OF PLANTS IN CLOSED SYSTEMS IDATCHIKI 
DLlA AVTOMATICHESKOGO KONTROLlA 1 REGULLROVANIIA FLZIOLO- 
GlCHESKlKH PROTSESSOV RASTENll V ZAMKNUTYKH SISTEMAKH 1. 
V. L Rozhdestvenskii and V. G. Chuchldn. 
Fxoblemy KosmicheskoiBiologii,vo1.4, 1965, p. 658-669. 1 0  refs. In 
Russian. 
In future, extended spaceflights, higher plants will constitute links in 
closed life- support systems. To control the rate (intensity) of plant physiological 
processes, devices must be developed to indicate and record the intensity Of ab- 
sorption and generation of co2, 0 
cluded in plant nutrition. Systems %signed to accomplish these tasks are 
proposed. Equations able to  determine CO2 and air inflow and outflow, photo- 
synthetic intensity, C02 concentration, and change in CO content in the grow- 
ing chamber are given. Figures describing these various Jeererminations are 
also given. 
H20, and various mineral elements in- 
A66- 80397 
CHARACTERISTICS OF NUTRITION OF PLANTS DURING THEIR GROWTH 
IN AIR CULTURE I N  CLOSED SYSTEMS [OB OSOBENNOSTIAKH PITAMIA 
RASTENII PRI VYRASHCHIVANII IKH V VOZDUSHNOI KUL'TURE DLIA 
ZAMKNUTOI SISTEUY1. 
1. V. Tsvetkova, IU. 1. Shaidarov, and V. M. Abramova. 
Problemy Kosmicheskoi Biologii, vol. 4, 1965, p. 670- 683. 8 refs. In Russian 
To grow higher plants in closed ecological systems, it is necessary to use 
mineralized products of human waste. To evaluate the hazard of NaCl toxicity, 
.eXpcrtments were paiormed at the Arfifcld Climate Station of the Institute of 
Ram Physiology of the Academy of Sciences, C.S.S.r(. Chinese cabbage 
Sprouts were grown aemponically. Their roots, suspended in air in a closed 
compartment, were automatically sprayed with nutrienr solutions for 30 sec. 
every 20 min. Aeroponics. with its absence of a substrate, has weight- saving 
advantages for apacdlight purposes. Three types of nutrlent solutions were 
used: a normal one  without additional salts, the  same with NaCl added (0.2- 
2.0% CI ions), and those composed of mineralized products of human metabo- 
lism to which corrective amounts of nitrogen, phosphorus, and calcium were 
added. The pH of the solution was maintained at 5.8. The temperature of the 
cham& ranged from 20 to 2SOc., and the humidity from 70  to 80ye Cabbage 
plants gmm aemponlcolly were found to possess a h i g h a  degree of restscaMe 
to salt, apparently becuase of better aeration and water supply Of the  root Sys- 
tems. Tests indlcated that epm signmcent concernmations of chlorine in an  
aeroponic culture do not have a toxic effect on the plants. Consequently, the 
amount of chlorides tn the mineralized products of human metabolism will not 
result in the death of plants, provided they are grown aeroponically. 
A66- 80398 ~~~.~ 
CONDITIONS OF CARBON NUTRITION OF CHLORELLA DURING INTENSIFIED 
KUL'TURE I .  
GROWTH [USLOVIIA UGLERODNOGO P I T A ~ O R E L L Y  v INTENSIVNOI 
G. 1. Meleshko and L. M. Krasotchenko. 
Problemy Kosmicheskoi Biologii, vol. 4, 1965, p. 676- 682. 8 refs. In 
Russian. 
: n  c;icr :e dser-ir?e nyirniim amounts of CO, required for maximum 
production of oxygen, a previously grown culture of a thermophilic strain ot 
Chlorella suspended in a Tamiya medium was supplied with mixtures of air and 
diminishing concentrations of C02 Froin 13% to the point where photosyn- 
thesis apparently ceased IpH 5.5 to 6.01 ). The Chlorella densities varied a s  
follows: O.5-0.6x1O9, 3-4x109, and 8-  10xIO-per cc. The results 
in all three tests were quite similar. Photosynthesis intensity increased sharply 
as the amount of C02 was increased to 1.5- l.8q: Further increases did not 
augment photosynthesis intensity until 4.5- 5.5% was reached, at which point 
another sharp increase of intensity was observed. Another plateau extended to 
the point when CO:, concentration reached 5.0-7.5yw when another sharp 
increase in photosynthesis occurred. A third plateau was reached only at a 
concentration of 8- 10x109 cells per cc. Lower concentration of Chlorella 
providd only two srep increases. The step- like nature of photosynthesis in- 
tensity is  apparently explained by factors which delay the arrival of C02 to the 
point where it can be utilized by the cell. This explains the presence of the third 
plateau in high- density cultures. The exchange rate of air and liquid phases, 
the area of contact, the ability of C 0 2  to dissolve, the C02 capacity of the medium, 
the rate of diffusion of molecules in the nutrient medium, and the motility of the 
medium itself- all these are factors to be considered in designing photosyn- 
thesis reactors. Concennation of CO2 dissolved in the zone of cells in the 
medium rather than concentration of C02 in the air determines the rate at which 
C02 passes into the cells. 
A88-80399 
UTILIZATION OF NUTRITIONAL MINERAL ELEMENTS BY CELLS OF 
CHLORELLA IN INTENSIFIED CULTURES [ POTREBLENIE ELEMENTOV 
MINERAL'NOGO PlTANllA KLETKAMI KHLORELLY V INTENSIVNOI 
KUL'TURE I .  
E. K. Lebedeva, G. I. Meleshko, and A. N. Shakhova. 
Problemy Kosmicheskoi Biolodtvol. 4, 1965, p. 687-693. 2 2  refs. In 
Russian. 
Thermophilic Chlorella pyrenoidosa cultures were grown on a Tamiya 
medium containing KHzPO4, MgSO4, KH2PO4, Fe+ + , a n d  microelements 
a s  prescribed by Arnon, in a closed- air cultivator containing 3- 5% COz. The 
pH was kept constant by addition of nitric acid between 6 and 7. During the 
process of cultivation, the amounts of nitrogen, phosphorus, sulfur, and cal- 
cium remained relatively stable @thin 77J. Iron was the most variable element. 
The data obtained in this study make it possible to estimate the  amount of cor- 
rective action on the medium required for prolonged cultivation of Chlorella 
Wenoidosa. Little correlation was observed between removal of ni=rom 
the medium and its accumulation in the biomass. Removal of magnesium was 
quite unstable in the different experiments while that of phosphorus was more 
stable. The amounts of elements and compounds which must be added to the 
neutral medium in ad- to  correct it for proper Concentration of elements and 
pH are tabulated. Another tabulation makes It possible to calculate the  com- 
position of solutions required for prolonged intensive cultivation of Chlorella 
pyrenoidosa, SO that optimal concentrations of macroelements can b x  
tained in the mineral nutrition. 
A66- 80400 
CONTINUOUS HEAVY CULTURES OF CHLORELLA UNDER VARIOUS 
ILLUMlNATlON I PLOTNOSTNOE NEPFEYVNOE KUL' TlVlROVANlE 
KHLORELLY PRI RAZLICHNYKH OSVESHCHENNOSTIAKH]. 
L A. Terskov, L L Gitel%on, F. IA. Sd'ko, V. N. Belianin, B. G. Kovrov, 1. S. 
Eroshin, and V. A. Batov. 
Problemy Kosmicheskoi Bioiogii, vol. 4,1965, p. 683-686. In Russian. 
in &ex to deternine optimal lightlng condltions for high c o n c e x n s  of 
cells durtng innnslve, continous cultivation. Concmmtlonr equivalent to  20, 
30, and 4 0  g of the dry biomass per liter of suspension were used. Air con- 
taining 5% CO2 was bubbled through the culture medium. The mm.- thick 
layer of culture was equally illuminated from both sides by gas- discharge lamps, 
which produced f8vozable illumination for phofosynthests. In the expeciments. 
6 levels of illumination intensity were used, ranging from 0.280 up to 1.202 
cal/cm2/Lnin. As a rule the light intensity was changed from minimum to  
maximum and then back to minimum. ?he duration of the experiments was 6 
days. In all cases the intensity of production tended to increase with the in- 
tenrlty d UumbUon up to a w i n  point. After that, additional increases in 
Ulumizmtlon failed to bring &our addittorei lnaeaaes in productlvttp. It tr 
interesting to note that the productivity for dilfemntdensittes was also most 
identical: renglng from 38- 36 g. of dry welght per liter of suspension per 
diem. The almost identical maximum productivity of the various cultures 
may be explained by the fact that high concentrations of cells m a k  the medium 
Experiments were performed with a thermophilic strain of Chlorella vulgaris 
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optically very dense. It was found that the Intensity of biosynthesis of cells 
a t  2 0 gJliter Is nearly three times a s  great as  that of cells at 4 3  gJliter. Con- 
sequently, the total productivity of hlgh- density cultures at hlgh illumination 
can be increased only by increaslng the surface area accepting the light. 
A66- 80401 
CHANGES IN HEMATOCRITAND GASEOUS CONTENTS OF ARTERIAL 
BLOOD lh’ ALBINO RATS DURING ARTIFICIAL HYPOTHERMIA I IZMENENIIA 
POKAZATELIA GEMATOKRlTA 1 GAZOVOGO SOSTAVA ARTERIAL’NOI 
KROVI U BELYKH KRYS PRI ISKUSSTVENNOI GlPOTERMll I .  
Problemy Kosmicheskoi Blologii,vol.4, 1965, p. 694-700. 6 refs. In Russian. 
Hypothermia was induced In 60 alblno rats by three different methods: (1) 
chllllng in a closed space of llmited volume under conditions of lncreaslng 
hypercapnla and hypoxia; (2)chllllng while breathing a gas mlxture Of 15% 
C02,40yb 02, and 45% N2; and (3)by Intramuscular Injection of a mtxture of 
amlnazlne (chlorpromazlne), pipolphene, and promedol (1 ,2,5-ulmethyl- 
4- phenyl- 4- proprionoxy- plperidine hydrochlorideb In the first and second 
series, a reduction In body temperature to 23-19OC. caused an Increase In 
hematocrit Index from 4 5 . h  1.09 to 50.5&1.66. Further reductlon of the body 
temperature to 19-1S°C.reduced the hematocrlt to 40.3&2.8, and a tem- 
perature below 15OC. reduced It to 36.4& 2.55. In the third serles, reduction 
In bodytemperature to 35-310C.caused the hematocrlttodimlnlsh to42.3& 
3.29;atatemperature of 27-23°C. the hematocrltwas41.0~3.64,at 
23-190C.41.+2.82,andat 19-15°C.40.0~l.81.AIlthree methodsled to 
the appearance of arterlal hypoxemia, most markedly manifested in the thlrd 
serles. Arterial hypoxemia was accompankd by an  Increase In C02 from an  
tnltlal 40x10 as htgh as 61.2% In the second series when hypoxemia became 
markd. The data obtalned Indicate that artiflclal hypothermla can be induced in 
rats by all three methods, but that the physiologlcal indkes differ. In the first 
two series there was a tendency for the blood to condense as body temperature 
dropped, while in the third series the appearance of hydremia was lndlcated. 
G. D. Clod. 
A66- 80402 
SIMULATION OF RADIATION CONDITIONS CAUSED BY SUN FLARES DURING 
AN ORBITAL FLIGHT AROUND THE MOON I MODELIROVANIE RADIA- 
TSIONNYKH USLOVII PRI VOZNlKNOVENll SOLNECHNOI VSPYHKI NA 
TRAEKTORll OBLETA LUNY]. 
V. S. Morozov, V. S. Shashkov, B. LDavydov, V. V. Antlpov, P. P. Saksonov, 
and N. N. Dobrov. 
Problemy Kosmtheskoi Blologll, vol. 4,1965, p. 701  - 708. 1 2  refs. In 
Russian. 
White mice fed a speclal food and kept In a biological unit were subjected 
to gamma- irradlatlon. Acute trradlatlon of other animals was conducted In 
plexlglas cages. In all cases the radlatlon dose was 900  to 9 2 0  I. Dose power 
during acute irradiatlon was 1 8  rJmln. and durlng “solar f1are”a maximum of 
2.5 rJmln. (duration of flare, 24 hr.b On a slmulated lunar trajectory, the 
anlmals recelved a dose of 60 to 80 r. whlle passing through the “radlatlon 
belts.”Before the solar flare, the mice were Injected with the followlng radio- 
protective agents: cystamlne dlhydrochloride, AET (4-aminoethylisothluronlum 
bromlde hydrobromide), and 5- methoxyuyptamine hydrochloride. Results 
showed that the effects of this pharmacological protection were slight as  com- 
pared wlth that of unprotected anlmals. AET was the most effective radlo- 
protective agent during both “lunar flight” and acute Irradiation. On the lunar 
fllght the animals were subjected to an  acceleration of 20 g for 5 min. before 
irradltlon and at the end of the fllght. It is suggested that the observed lower- 
ing of the biological effect of radlation durlng lunar flight (only 33y0 of the mlce 
dled, a s  against 9% after acute Irradiation) is due not only to the lowered 
dose power, but also to acceleratlon. It was concluded that mcdellng of radia- 
tlon condltlons for any spaceflight trajectory should be possible. 
A66- 60403 
FUNCTIONAL MECHANISM OF THE LABYRINTHINE EPITHELIUM. 11. 
AUTHOR’S THEORY. 
S. H. Myglnd. 
Archives of Otolaryngology, vol. 82, Dec. 1965, p. 579-590. 
The author outlines his theory of functional mechantsm of the Iabyrln- 
thlne eplthelium. In essence, hearing stlmulatlon does not depend on pres- 
sure causing deformatlon of a hair cell and produclng a plezoslectrical effect. 
It Is induced by pressure on the hair cells causlng a dlslocatlon downward In 
relation to Its phalanx head. Molecular curving Is produced, and the sensory 
cells are stimulated by the electrlcal output. Utramlcroscoplc studies carried 
out by other investlgators show that only at the border of the sensory cells 
seems to be the space required for the crosslng molecule- bridges (about 
One- half mlcron In length& 
A66- 80401 
THE EFFECT OF ANClOTENSlN ON RENAL CIRCULATION. 
G. Kover, M. Malyusz, Ensebet Ello, and Eva Szocs (Budapest U. Med. 
School, Inst. of Physlol., Budapest, Hungaryb 
Acta Physioloi 
Acta Physlologlca Academlae Scientlarum Hungarlcae, vol. 28,1965, p. 53-  
51 .  9refs. 
The effect of anglotensln 11 on “in situnand “Isolated” kidneys of dogs 
was studled. When infused Into the renal artery of the kidney In sltu, anglo- 
tensln increased renal reslstance and decreased RBFdt (renal blood flow, 
measured directly), Cp (para-amino hlppurlc acid clearance), and Cueat 
(creatinine clearance& haeat (creatinine exuact1on)and EPAH (paraamino 
hippuric acid extraction) increased slgniflcantly. In the Isolated kidney, anglo- 
tensln Increased renal reslstance and dlmlnlshed RBFdW CPAH and Ccreat 
did not change, whereas Eaea, and EPAH increased slgniflcantly. The In- 
crease of E ~ A H  In response to angiotensin may be ascribed to an  Improve- 
ment In the PAH- secreting actlvlty of tubular cells. Another possibillty Is that 
there are shunts In the kidney, and anglotensin constricts them to a greater 
extent than it constricts the blood vessels of the functlonlng renal substance. 
A66- 80405 
SPACE MEDICINE. 
George E. Ruff (Pa. U., School of Med., Dept. of Psychlat., P h W e l p h i a r  
Resident Physlclan, vol. 11, Nov. 1965, p. 65 - 79. 
Space medicine is concerned largely with the effects of the followlng 
factors on man: (1)acceleratlon durlng tab- off and reenay; (2)nolse and 
vibration due to mechanical functlons of the spacecraft; (3) sudden and 
sustalned temperature varlatlons inside the cabln and during exua-vehicular 
actlvity; (4)cosmlc radiation; (5)gaseous equilibrium of the ambient at- 
mosphere; (6)food and water supply and waste dlsposal; (7)toxlc gases 
generated by mechanlcal systems and out- gassing of furnlshlngs; (8)changes 
in circadian rhythms; and (9) psychologlcal stress. Studies pertlnent to these 
factors are deslgned to aid In personnel selectlon and training, and In support 
of space personnel during actual flights. 
A66- 80406 
AIR IONIZATION IN THE ENVIRONMENT OF FARM ANIMALS. 
R. H. Brown and B. J. Stone (Ga. U., Athens), 
(Am. Soc. of A m .  Engr, Ann. Meeting, Mlaml Beach, Fla., Jun. 1963). 
nansactlonsof the ASAE,vol .8 ,1965,p .15-17 .  11 refs. 
environment of weanllng pigs are reported. N o  tests Involvlng the followlng 
are Included: (1 )negative air Ions were applled for 8 hr. out of each 24 hr., 
and (2 )  negathre Ions were applied 24 hr. out of 14, except for about 4 0  mln. 
each morning durlng the cleanlng operatlon. Each test had Its controls. Data 
from these two tests do  not lndlcate any advantage In providlng negative air 
Ions In the environment of weanllng, healthy plgs. Nodifferences were found 
durlng the tests nor were any noted In the welght galns or feed efflclency of the 
plgs 4 w e e k  after the test. 
Results of a study designed to determlne the effects of negative Ions In the 
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SELF-REPORTEO STRESS-RELATE0 SYMPTOMS AMONG A I R  
T R A F F I C  CONTROL S P E C I A L I S T S  / ATCS/ AN0 NON- ATCS 
PERSONNEL Ahh-I 2358 
MEASUREMENT, STRUCTURE, AN0 P R E O I C T I O N  OF JOB AN0 
T R A I N I N G  PERFORMANCE OF A I R  T R A F F I C  CONTROL 
S P E C I A L I S T S  OF D IFFERENT AGES A66-80  19 3 
A I R C R A F T  ACCIDENT 
USAF AIRCRAFT ACCIDENTS I N V O L V I N G  TEN OR MORE 
F A T A L I T I E S  FOR 1953 TO 1962 PERIOD I N  RELATION TO 
ACCIDENT PREVENTION PROGRAM A 6 6 - 8 0 1 9 7  
AIRCRAFT HAZARD 
HUMAN FACTORS I N  CONCOROE SST PROGRAM 
A 6 6 - 1 3 3 5 1  
A I R C R A F T  MAINTENANCE 
T R A I N I N G  AN0 INSTRUCTION BY MEANS OF TEACHING 
MACHINES I N  F I E L D  OF A V I A T I O N  A 6 6 - 1 3 5 0 8  
AIRCRAFT PERFORMANCE 
THERMOREGULATION - HEAT EXCHANGE I N  F L Y I N G  PERSONN 
RELATE0 TO A L T I T U D E  AN0 A I R C R A F T  V E L O C I T Y  
A 6 6 4 0 3 5 9  
AIRCRAFT SAFETY 
C R I T E R I A  FOR BODY BLOCKS, ANTHROPOMORPHIC DUMMIES, 
AN0 INSTRUMENTATION FOR USE I N  S T A T I C  AN0 
DYNAMIC TESTING OF C I V I L  AIRCRAFT SEAT SYSTEMS 
FAA-ADS-20 N 6 6 - 1 3 9 2 6  
A I R C R A F T  S T A B I L I T Y  
VESTIBULO-OCULAR O I S O R G A N I Z A T I O N  I N  AERODYNAMIC 
SPIN,  N O T I N G  ROLL PLANE OF SKULL 
666-12363 
AIRCREW 
STRESS IMPOSE0 ON AIRCREW I N  C I V I L  JET  AIRCRAFT 
DURING LONG F L I G H T  
OLR-FB-65-44 N 6 6 - 1 4 2 6 1  
AIRPORT P L A N N I N G  
MATHEMATICAL MODEL BASE0 ON CONTROL AND QUEUEING 
THEORY FOR HUMAN CONTROLLER FOR TURN-ROUND 
OPERATIONS ON AIRPORT APRON A 6 6 - 1 2 8 8 6  
A L K A L O S I S  
C L I N I C A L  M A N I F E S T A T I O N S  OF RESPIRATORY ALKALOSIS  
166-80348 
ALKANE 
B I O L O G I C - T Y P E  ALKANES OF INDIGENOUS O R I G I N  MORE 
THAN 2 - 7  B I L L I O N  YEARS OLD PRESENT I N  PRECAMBRIAN 
ROCKS OF SOUOAN FORMATION ASS-12356 
A L T I T U D E  
THERHOREGULATION - HEAT EXCHANGE I N  F L Y I N G  PERSONN 
A 6 6 4 0 3 5 9  
R E L A T E D  TO A L T I T U D E  AND A I R C R A F T  VELOCITY 
A L T I T U D E  A C C L I M A T I Z A T I O N  
RESISTANCE TO H Y P O X I A  AND FATIGUE OF RESPIRATORY 
MUSCLE DURING ASCENT TO H I G H  ALT ITUDE AS AFFECTED 
BY A C C L I M A T I Z A T I O N  A 6 6 - 8 0 3 0 5  
AMINO A C I D  
R E L A T I O N  OF E A R L I E S T  PROTEINS TO PROTOCELL, WITH 
TABULATED COMPARISON OF KEY PROPERTIES OF A C I D  
P R O T E I N O I D S  AND PROTEIN A 6 6 - 1 3 3 6 9  
MOLECULAR STRUCTURE OF PEPTIDE CHAINS OF PROTEINS 
TO F I N O  RULES GOVERNING AMINO A C I D S  
N 6 6 - 1 2 6 2 8  
P R O T E I N  B I O S Y N T H E S I S  B Y  INCORPORATION OF AMINO 
A C I D S  A N 0  A C T I O N  OF SOLUBLE RIBONUCLEIC A C I D  
N 6 6 - 1 2 6 3 0  
AMMONIA 
AMMONIA E F F E C T S  ON P H Y S I O L O G I C A L  FUNCTIONS OF M I C E  
I N  CLOSED ENVIRONMENT A 6 6 - 8 0 3 9 0  
AMPLITUDE 
WAVEMETER AN0 INTEGRATOR FOR EVALUATION OF WAVE 
PATTERNS AN0 AMPLITUDE OF B R A I N  POTENTIALS - 
ELECTROPHYSIOLOGY 
JPRS-33055  N 6 6 - 1 2 4 4 4  
ANALYTIC FUNCTION 
COMPUTER ANALYSIS  OF ELECTROENCEPHALOGRAPHIC 
RECORDING DURING ENVIRONMENTAL STRESSES OF SPACE 
F L I G H T  A 6 6 - 8 0 1 6 5  
U S I N G  COMPUTER ANALYZED SPEECH S IGNALS 
F A C I L I T A T I N G  BETTER COMMUNICATION OF MAN WITH 
MACHINES A 6 6 - 8 0 3 3 4  
ANALYTICAL CHEMISTRY 
ANALYTICAL DATA ON F I S S I O N  Y I E L D  AN0 F I S S I O N  
PROOUCT DECAY, A I R  SAMPLING TECHNIQUES, 
RAOIOCHEMICAL OETERMINATION OF RAOIOISOTOPES I N  
WATER, FECES, AN0 URINE 
NYO-4700, SUPPL. 2 N66-  1 3 8  54 
ANESTHESIOLOGY 
ANATOMICAL STUDIES I N  DOG ANESTHETIZED WITH 
PENTOBARBITAL AN0 CHLORPROMAZINE AN0 SUBJECTED TO 
REPEATED PROLONGED P O S I T I V E  G A 6 6 - 1 2 3 6 2  
AN6 I OSPERM 
PROTECTION OF CORN, WHEAT, AN0 L U P I N E  SEEDS 
AGAINST BETA-RADIATION BY TREATMENT WITH 
SULFANILAMIDE AN0 NONANOIC A C I D  D E R I V A T I V E S  
A 6 6 - 8 0 3 2 3  
ULTRAVIOLET R A D I A T I O N  EFFECTS ON VARIOUS FLOWERING 
PLANTS UNDER NEAR SPACE CONDIT IONS SUCH AS ARCTIC 
AN0 H I G H  A L T I T U D E  A 6 6 - 8 0 3 2 4  
CHINESE CABBAGE SPROUTS GROWN AEROPONICALLY I N  
CLOSE0 ECOLOGICAL SYSTEM AS AFFECTED BY 
MINERALIZED PRODUCTS OF HUMAN WASTE 
A 6 6 - 8 0 3 9 7  
AN6ULAR ACCELERATION 
HYPOXIC H Y P O X I A  AN0 H Y P E R V E N T I L A T I O N  EFFECT ON 
NYSTAGMUS INDUCE0 BY ANGULAR ACCELERATION 
A 6 6 - 1 3 3 5 6  
ARTERIAL  PRESSUREI RESPIRATORY RATE, 
ELECTROCARDIOGRAM, AN0 ELECTROENCEPHALOGRAM OF 
YOUNG MEN DURING SHORT TERM ANGULAR ACCELERATIONS 
A 6 6 - 8 0 3 0 3  
CARDIOVASCULAR AN0 VESTIBULAR RESPONSE OF HUMAN 
BODY EXPOSE0 AT VARIOUS P O S I T I O N S  TO ROTATIONAL 
STRESS A 6 6 - 8 0 3 7 9  
ANIMAL STUDY 
ALVEOLAR NITROGEN CONCENTRATION AN0 ENVIRONMENTAL 
PRESSURE INFLUENCE UPON RATE OF GAS ABSORPTION 
FROM NONVENTILATEO LUNG I N  DOG A 6 6 - 1 2 3 5 7  
ANATOMICAL STUDIES I N _ D O G _ A N E S T ~ E T ! , ~ E ~ , , ~ ! ~ ~ ~ ~ ~  Tn 
PENTOBARBITAL AND C H L U K V K U n A r ~ n c  - IVY .wll--. _ _
REPEATED PROLONGED P O S I T I V E  G A 6 6 - 1 2 3 6 2  
ANIMAL TEMPERATURE SENSING FOR STUDYING EFFECT OF 
PROLONSEO O R B I T A L  F L I G H T  ON C I R C A D I A N  RKYTHMS OF 
POCKET M I C E  A 6 6 - 1 2 7 6 7  
HEART AN0 BREATHING RATE AN0 ELECTROENCEPHALO- 
GRAPHIC RESPONSES OF RATS DURING 
WEIGHTLESSNESS 1 6 6 - 1 4 0 8 3  
MONITORING W M A N  PERFORMANCE OURINS MANNED O R B I T A L  
F L I G H T  FOR ASSESSMENT OF CENTRAL NERVOUS SYSTEM 
FUNCTION, NOTING ANIMAL STUDIES DURING SIMULATED 
STRESSES OF SPACE F L I G H T  A 6 6 - 1 4 0 8 8  
I N V E S T I G A T I O N S  OF P H Y S I O L O G I C A L  RESPONSES OF 
ANIMALS AND UAN TO STRESSES I N  VOSTOK SPACECRAFT 
A 6 6 - 8 0 1 6 0  
LONG-LIFE P H Y S I O L O G I C A L  TELEMETRY APPARATUS FOR 
BODY TEMPERATURE MEASUREMENT I N  SHALL  ANIMALS 
A66-BO242 
R A D I A T I O N  PROTECTION OF A N I M A L S  BY VARIOUS DRUGS 
DURING EXPOSURE TO GAMMA, PROTON, AN0 X-RAY 
I R R A D I A T I O N  AS RELATED TO R E L A T I V E  B I O L O G I C A L  
1-3 
ANOX I A SUBJECT I N D E X  
EFFECT A 6 6 - 8 0 3 1 1  ANTIAORENERGICS 
SEMICONOUCTOR D E V I C E  FOR SUBJECTING SMALL ADRENERGIC BLOCKING CARDIAC FUNCTION, CIRCULATORY 
EXPERIMENTAL A N I M A L S  TO HYPOTHERMIA RESPONSE A N 0  P H Y S I C A L  EXERCISE A 6 6 - 8 0 1 4 7  
SYMPATHETIC NERVOUS S T I M U L A T I O N  OF HEART - BETA 
A 6 6 - 8 0 3 2 8  
ANT I BODY 
AUTOMATIC DEVICE FOR PRODUCING CONTROLLED ANTIBODY PLAQUE FORMING C E L L S  - K I N E T I C S  OF 
HYPOTHERMIA I N  ANIMALS AN0 HUMANS PRIMARY AN0 SECONDARY IMMUNE HEMOLYSIN RESPONSE 
A 6 6 - 8 0 3 3 0  USNRDL-897 N 6 6 - 1 4 2 0 7  
RESTORATION OF CONTRACTIL ITY ,  RESUMPTION OF ANT I GEN 
HEMODYNAMICS, AN0 TRANSPLANTATION PROSPECTS I N  IMMUNOLOGICALLY COMPETENT C E L L  RESPONSE T O  A N T I G E N  
HUMAN AND ANIMAL HEARTS AN0 COMPARATIVE STUDY O F  LYMPHOID CELLS 
NASA-TT-F-404 N 6 6 - 1 2 2 6 3  EUR-2469.F N 6 6 - 1 4 0 8 9  
FLUORESCENT E M I S S I O N  FROM CAT CEREBRAL CORTEX ANTIBODY PLAQUE FORMING CELLS - K I N E T I C S  OF 
AMRL-TR-65-88 N 6 6 - 1 2 3 8 5  PRIMARY AN0 SECONDARY IMMUNE HEMOLYSIN RESPONSE 
USNROL-897 N66-14207 
R A D I A T I O N  SAFETY I N  SPACE F L I G H T S  - B I O L O G I C A L  
EFFECT OF H IGH ENERGY PROTON I R R A O I A T I O N  ON 
ANIMALS AND R A D I A T I O N  PROTECTION A N 0  THERAPY 
NASA-TT-F-353 N 6 6 - 1 2 4 5  1 
DOSIMETRIC I N V E S T I G A T I O N S  AN0 S H I E L D I N G  S T U D I E S  
U S I N G  SYNCHROCYCLOTRON - I R R A D I A T I O N  OF 
ANIMALS BY H I G H  ENERGY PROTONS, AN0 R A D I A T I O N  
RESISTANCE OF P L A S T I C S  N 6 6 - 1 2 4 5 3  
ANIMAL STUDY - B I O L O G I C A L  EFFECT OF H I G H  ENERGY 
PROTONS I N  M U L T I P L E  I R R A D I A T I O N  
N66-12454 
B I O L O G I C A L  EFFECTS OF H I G H  ENERGY PROTONS ON 
DOGS AND WHITE RATS N 6 6 - 1 2 4 5 5  
B I O L O G I C A L  EFFECT OF D IFFERENT DOSES OF I O N I Z I N G  
R A D I A T I O N  ON VESTIBULAR APPARATUS 
N66-12458 
R E L A T I V E  B I O L O G I C A L  EFFECT OF PROTONS I N  
FRACTIONAL I R R A D I A T I O N  COMPARED WITH M U L T I P L E  
X-RAY I R R A D I A T I O N  OF DOGS AND RATS 
N 6 6 - 1 2 4 5 9  
COMPARISON OF B I O L O G I C A L  EFFECTS OF PROTON, 
RATS N66-12460 
FORTRAN COMPUTER PROGRAM FOR EVALUATION OF POST 
I R R A D I A T I O N  SURVIVAL  T I M E S  - ANIMAL STUDY 
UCLA-12-573  N 6 6 - 1 2 9 1 7  
I N H A L A T I O N  STUDY OF NEODYMIUM O X I D E  PATHOGENESIS 
I N  M I C E  AN0 GUINEA P I G S  - ANIMAL STUDY 
COO-1170-4 N 6 6 - 1 2 9 5  1 
ENVIRONMENTAL TEMPERATURE EFFECTS ON EKG OF 
SQUIRREL MONKEY - ANIMAL STUDY OF HEART RATE A N 0  
NASA-CR-68306 N 6 6 - 1 2 9 7 2  
CALORIMETRIC DETERMINATION OF I C E  FORME0 I N  FEET 
OF M I C E  FROZEN AT VARIOUS TEMPERATURE 
AAL-TOR-63-29 N 6 6 - 1 4 0 3 7  
COMPARISON OF MEASURE0 LUNG BURDEN I N  ANIMAL 
SPECIES W I T H  AMOUNTS OF PLUTONIUM COLLECTED BY 
CASCADE IMPACTOR SAMPLERS 
AWRE-0-29/65 N 6 6 - 1 4 0 9 7  
X-RAY, AN0 GAMMA I R R A O I A T I O N S  ON DOGS AND WHITE 
T-WAVE AMPLITUDE 
A N T I R A D I A T I O N  DRUG 
B IOCHEMICAL EVIDENCE OF S I M I L A R I T Y  OF R A D I A T I O N  
PROTECTION MECHANISMS OF CYSTAMINE, CYSTEAMINE, 
SEROTININ I  AN0  ANOXIA I N  A L B I N O  M I C E  
A 6 6 - 8 0 1 6 9  
R A D I A T I O N  HAZAROSI DETECTION OEVlCESv  AND 
M E D I C I N E S  TO PREVENT I N J U R Y  DURING F L I G H T S  OF 
VOSTOK AN0 VOSKHOO SPACESHIPS A 6 6 - 8 0 2 0 4  
P O S S I B I L I T I E S  OF PHARMACEUTICAL AND CHEMICAL 
PROTECTION OF HUMAN SUBJECTS AGAINST R A D I A T I O N  
I N J U R I E S  OURING OUTER SPACE F L I G H T S  
A 6 6 - 8 0 3 0 9  
R A D I A T I O N  PROTECTION OF ANIMALS B Y  VARIOUS DRUGS 
DURING EXPOSURE TO GAMMA, PROTON, A N 0  X-RAY 
I R R A O I A T I O N  AS R E L A T E 0  TO R E L A T I V E  B I O L O G I C A L  
EFFECT 166-80311 
RADIOPROTECTIVE EFFECT OF VARIOUS DRUGS AGAINST 
X - RAYS AND GAMMA RAYS DURING PROTON I R R A D I A T I O N  
M I C E  
B I O L O G I C A L  EFFECT I N  MOUSE OF GAMMA I R R A D I A T I O N  
AS AFFECTED B Y  SOLAR FLARE, RADIOPROTECTIVE DRUGS, 
AN0 ACCELERATION STRESS DURING S I M U L A T I O N  OF 
R A D I A T I O N  CONOIT IONS OF SPACEFLIGHT 
A 6 6 - 8 0 3 8 1  
A 6 6 - 8 0 4 0 2  
ANTISUBMARINE WARFARE A IRCRAFT 
R E L A T I O N S H I P  BETWEEN ANTISUBMARINE HELICOPTER 
TEAM PERFORMANCE AN0 COMMUNICATIONS FLOW W I T H I N  
TEAM DURING S I M U L A T E 0  ATTACK 
NAVTRAOEVCEN-1537-1 N 6 6 - 1 3 9 7 2  
A N X I E T Y  
A I R S I C K N E S S  I N  STUDENT AVIATORS DURING F L I G H T  
T R A I N I N G  AS R E L A l E O  TO VESTIBULAR AND V I S U A L  
S T I M U L I  AN0  A N X I E T Y  A 6 6 - 8 0 2 0 6  
APOLLO PROJECT 
APOLLO SPACE S U I T  DESIGN D I S C U S S I N G  CONSTRUCTION, 
PURPOSE AN0 OPERATING CONOIT IONS OF L IQUID-COOLED 
L I F E  SUPPORT SYSTEM A 6 6 - 1 2 6 3 1  
A R C T I C  
U L T R A V I O L E T  R A D I A T I O N  EFFECTS ON VARIOUS FLOWERING 
PLANTS UNDER NEAR SPACE C O N D I T I O N S  SUCH A S  A R C T I C  
AN0 H I G H  A L T I T U D E  A 6 6 - 8 0 3 2 4  
ANOXIA  ARTERY 
EFFECTS OF COLD A N 0  ABNORMAL ATMOSPHERE O I S C U S S I N G  DETERMINATION OF PROPAGATION V E L O C I T Y  OF PULSE 
TOLERANCE L I M I T S  TO HYPERCAPNIA, ANOXIA  INOUCED WAVES FROM HUMAN A R T E R I E S  B Y  CONVERTING 
HYPOTHERMIA AND HYPOXIA  A 6 6 - 1 4 0 6 7  MECHANICAL V I B R A T I O N S  I N T O  E L E C T R I C A L  
B IOCHEMICAL EVIDENCE OF S I M I L A R I T Y  OF R A D I A T I O N  NASA-TT-F-407 N66- 1 2 346 
PROTECTION MECHANISMS OF CYSTAMINE. CYSTEAMINE, 
S E R O T l N I N i  AND ANOXIA I N  A L B I N O  M I C E  ASTRONAUT 
O S C I L L A T I O N S  
A 6 6 - 8 0 1 6 9  EXPERIMENTAL PSYCHOLOGICAL E X A M I N A T I O N  OF 
COSMONAUTS A 6 6 - 0 0 2 9 8  
ANTHROPOMETRY 
DETERMINATION OF MALE AND FEMALE BODY VOLUME FROM ASTRONAUT PERFORMANCE 
HEIGHT AN0 WEIGHT U S I N G  GRAPHICAL METHOD ASTRONAUT SELECTION INCLUDING OYNAMIC TESTING, 
A 6 6 - 8 0 2 2 8  D I S C U S S I N G  E X A M I N A T I O N  METHODS* B I O L O G I C A L  
PARAMETERS, LABORATORY AND RADIOLOGICAL 
C R I T E R I A  FOR BODY BLOCKS, ANTHROPOMORPHIC DUMMIES, PROCEDURESI BLOOD CHEMISTRY TECHNIQUES, ETC 
AN0 INSTRUMENTATION FOR USE I N  S T A T I C  AN0 A 6 6 - 1 4 0 6 4  
OYNAMIC TESTING OF C I V I L  A I R C R A F T  SEAT SYSTEMS 
FAA-ADS-20 N 6 6 - 1 3 9 2 6  BIOLOGICAL HAZARDS OF R A D I A T I O N  EXPOSURE OF MAN I N  
1-4 
SUBJECT INDEX 
SPACE DISCUSSING RECOVERYt DELAYED EFFECT. INJURY 
TREATMENT AN0 DOSE A 6 6 - 1 4 0 7 8  
VESTIBULAR SICKNESS S U S C E P T I B I L I T Y  UNDER 
CONDITIONS OF WEIGHTLESSNESS A 6 6 - 1 4 0 8 2  
S P A T I A L  O R I E N T A T I O N  DISTURBANCES AND VEGETATIVE 
OISORDERS OCCURRING I N  COSMONAUTS DURING SPACE 
F L I G H T  DUE TO DISTURBANCES I N  PHYSIOLOGICAL 
INTERPLAY ui- j t N S i N &  i iECHAXSRS GSt'EE!!i%G SPb.fE 
PERCEPTION 166- 1408 4 
MAN-MACHINE RELATIONSHIP  DURING SPACE F L I G H T  
A 6 6 - 1 4 0 8 5  
PERCEPTION OF APPARENT VERTICAL WITHOUT V I S U A L  
CUES DEPENDING ON LONGITUDINAL AXES OF BODY AND 
HEAD TO D I R E C T I O N  O F  RESULTANT ACCELERATION ABOVE 
1 6  A 6 6 - 1 4 0 8 6  
SPACE BIOLOGY AN0 MEDICINE RESEARCH, STRESSING 
F L I G H T  EXPERIMENTS PERFORMED WITH RUSSIAN 
S A T E L L I T E S  AND SPACECRAFT A 6 6 - 1 4 0 8 9  
ASTRONAUT P H Y S I O L O G I C A L  RESPONSES TO SPACE F L I G H T  
CONDITIONS MEASURE0 FOR C L I N I C A L  OR EXPERIMENTAL 
PURPOSES A 6 6 - 1 4 0 9 1  
COMPARISON OF MANNED AN0 UNMANNED SPACECRAFT 
A 6 6 - 1 4 0 9 2  
CONFERENCES ON AEROSPACE M E D I C I N E  - ASTRONAUT 
PERFORMANCE. ELECTROPHYSIOLOGICAL STUDIES ON 
VOSKHOD MANNED SPACECRAFTt AN0 MATHEMATICAL 
METHODS 
JPRS-32808  N 6 6 - 1 2 6 5 7  
METHODS USEO AN0 PROBLEMS ENCOUNTERED I N  
EVALUATING PERFORMANCE OF ASTRONAUTS I N  SPACE 
F L I G H T  ENVIRONMENT N 6 6 - 1 2 6 5 8  
P H Y S I O L O G I C A L  RESPONSES TO AN0 B I O L O G I C A L  EFFECTS 
OF SPACE F L I G H T  STRESS - ASTRONAUT PERFORMANCE 
ANL-TRANS-209 N 6 6 - 1 3 5 2 0  
WATER IMMERSION TECHNIQUE FOR S IMULATING ZERO 
GRAVITY M O B I L I T Y  PERFORMANCE OF ASTRONAUT I N  
PRESSURIZED SPACESUIT 
NASA-TN-0-3054 N66-  14 15 1 
ASTRONAUT T R A I N I N G  
SIMULATORS USEO I N  T R A I N I N G  ASTRONAUTS FOR 
SPACEFLIGHT A 6 6 4 0 2 9 6  
B A S I C  P R I N C I P L E S  OF SPECIAL  T R A I N I N G  OF ASTRONAUTS 
BY S I M U L A T I O N  OF SPACE F L I G H T  FACTORS 
A 6 6 - 8 0 2 9 7  
IMMUNITY TO INDOGENOUS MICROORGANISM I N  ASTRONAUTS 
DURING T R A I N I N G  AN0 BEFORE AND AFTER VOSTOK SERIES 
SPACE F L I G H T  A 6 6 - 0 0 3 1 4  
ATMOSPHERIC COMPOSITION 
AEROSPACE BREATHING CHART USEO I N  ANALYTICAL 
EVALUATION OF BREATHABLE ATMOSPHERES AN0 EMERGENCY 
OXYGEN SYSTEMS 
A I A A  PAPER 6 5 - 7 2 3  A 6 6 - 1 2 5 4 4  
A C T I V E  S E L E C T I O N  OF A I R  WITH VARIOUS OXYGEN 
CONTENT BY M I C E  PREVIOUSLY EXPOSE0 I N  CHAMBER TO 
NORMAL C O N D I T I O N S  AND A I R  WITH H I G H  OXYGEN CONTENT 
~ 6 6 - a 0 3 2 5  
ATMOSPHERIC I O N I Z A T I O N  
BEHAVIORAL EFFECTS OF I O N I Z E 0  A I R  ON RATS 
~ 6 6 - a 0 2 7 8  
WEIGHT G A I N  AN0 FEED E F F I C I E N C Y  I N  WEANLING. 
HEALTHY P I G  AS AFFECTED B Y  EXPOSURE TO NEGATIVE 
A I R  I O N I Z A T I O N  FOR D I F F E R E N T  DURATIONS 
A 6 6 - 8 0 4 0 6  
ATMOSPHERIC T U R B W E N C E  
V I B R A T I O N  EXPOSURE WITH VARYING PEAK AN0 RMS 
ACCELERATION AND FREQUENCY I N  LOW ALTITUDE HIGH- 
SPEED F L I G H T  A 6 6 - 1 3 3 5 5  
ATTACK A I R C R A F T  
R E L A T I O N S H I P  BETWEEN ANTISUBMARINE HELICOPTER 
- 
BACTERIA  
TEAM PERFORMANCE AN0 COMMUNICATIONS FLOW W I T H I N  
TEAM DURING S I M U L A T E D  ATTACK 
NAVTRAOEVCEN-1537-1 N 6 6 - 1 3 9 7 2  
I U D  IOLOGY 
MEASUREMENTS OF H E A R I N G  S E N S I T I V I T Y  OF MEN DURING 
PROLONGED I S O L A T I O N  I N  SMALL CHAMBER UNDER 
CONDITIONS OF CONSTANT N O I S E  1 6 6 - 8 0 3 0 7  
AUD I TORY PERCEPT I Ow 
CONTINUITY EFFECT WITH A L T E R N A i t L Y  ~ O U N D E C I  % i S i  
AN0 TONE S IGNALS AS FUNCTION OF MANNER OF 
PRESENTATION A 6 6 - 8 0 1 5 4  
DELAYED AUDITORY FEEDBACK. EXPOSURE T I M E  AN0 
RET E N T I  ON A 6 6 - 8 0 1 7 7  
I O E N T I F I C A T I O N  OF SEQUENTIAL AUDITORY AN0 V I S U A L  
S T I M U L I  A 6 6 - 8 0 2 7 9  
MEASUREMENTS OF H E A R I N G  S E N S I T I V I T Y  OF MEN DURING 
PROLONGED I S O L A T I O N  I N  SMALL CHAMBER UNDER 
CONDITIONS OF CONSTANT NOISE A 6 6 - 0 0 3 0 7  
JUDGMENTS OF SAMENESS OF TONES AN0 TONE 
DIFFERENCE - EXPERIMENTS ON D E C I S I O N  T I M E  
A 6 6 - 0 0 3 5 5  
AUDITORY S I G N A L  
S IGNAL DETECTION OF AUOITORY SENSORY RESPONSES TO 
S T I M U L I  - AUDITORY INFORMATION PROCESSING 
NASA-CR-68881 N 6 6 - 1 3 9 9 0  
AUDITORY S T I M U L U S  
REACTION T I M E  TO AUDITORY S T I M U L I  OF D IFFERENT 
I N T E N S I T I E S  AT D IFFERENT ADAPTATION LEVELS 
A 6 6 - 8 0 2 8 1  
AUTOMATIC CONTROL 
CYBERNETICS ROLE I N  SPACE F L I G H T  INCLUDING CONTROL 
C I R C U I T S  FOR GUIDANCE AN0 ELECTRONIC EQUIPMENT 
AUTOMATION AN0 DEVELOPMENT A 6 6 - 1 3 4 9 5  
AUTOMATIC COMMAND CONTROL SYSTEM USING PHONETIC 
VOICE PATTERN RECOGNITION A66-13496 
AUTOMATIC OEVICE FOR PRODUCING CONTROLLED 
HYPOTHERMIA I N  ANIMALS AN0 HUMANS 
A 6 6 - 8 0 3 3 0  
SENSORS FOR AUTOMATIC CONTROL AND REGULATION OF 
PHYSIOLOGICAL PROCESSES OF PLANTS I N  CLOSE0 
SYSTEMS A 6 6 - 0 0 3 9 6  
I N V E S T I G A T I V E  AN0 AUTOMATIC CONTROL DATA 
PROCESSING A P P L I C A T I O N S  I N  BIOASTRONAUTICS 
N 6 6 - 1 2 2 2 0  
OESIGN. CAL IBRATION,  AN0 SENSOR CONSTRUCTION OF 
AUTOMATIC EQUIPMENT FOR ANALYZING 
BALLISTOCARDIOGRAMS - BIOASTRONAUTICS 
N 6 6 - 1 2 2 2 2  
AUTOMATIC LANDING SYSTEM 
HEAD-UP D I S P L A Y  / HUO/ DEVELOPED FOR AUTOMATIC 
LANDING I N  C I V I L  AIRCRAFT A66-  12 8 84 
AUTOMATON 
COnPARISON OF MANNED AN0 UNMANNED SPACECRAFT 
A 6 6 - 1 4 0 9 2  
AUTONOMIC NERVOUS SYSTEM 
AUTONOHIC COMPONENTS OF HUMAN O R I E N T I N G  BEHAVIOR 
I N  RESPONSE TO WHITE N O I S E  666-80275 
METHOO FOR REGISTERING POTENTIALS OF AUTONOMIC 
NERVES DURING CONTINUOUS EXPERIMENT I N  DOGS 
A 6 6 - 8 0 3 3 1  
B 
B A C T E R I A  
CONTAMINATION OF CARBONACEOUS CHONDRITES BY 
ORDINARY V I A B L E  MICROORGANISMSt I S O L A T I N G  THREE 
TYPES OF BACTERIA  ON VARIOUS METEORITES 
A 6 6 - 1 3 3 3 9  
METHOO FOR PROCESSING HUMAN WASTE TO RECLAIM 
WATER U S I N G  CHLORELLA - BACTERIA SYSTEM 
BACTERIOLOGY SUBJECT I N D E X  
A66-BO391  
BACTERIOLOGY 
REDUCTION OF B A C T E R I A L  O I S S E M I N A T I O N  FROM HUMANS 
AN0 SURFACE CONTAMINATION B Y  MICROORGANISMS 
NASA-CR-68090 N66-12250 
CLEAN ROOM BACTERIOLOGY - HEAT RESISTANCE OF SPORE 
FORMERS. MICROORGANISM I O E N T I F I C A T I O N S i  HUMAN 
CONTACT CONTAMINATION 
NASA-CR-68729 N 6 6 - 1 3 5 5 3  
BALLISTOCAROIOGRAM 
DESIGN. CALIBRATION, AN0 SENSOR CONSTRUCTION OF 
AUTOMATIC EQUIPMENT FOR ANALYZING 
BALLISTOCARDIOGRAMS - BIOASTRONAUTICS 
N66-12222 
BE0 REST 
EXERCISE TOLERANCE, PLASMA VOLUMEI REO C E L L  MASS, 
TOTAL BLOOD VOLUME A N 0  ORTHOSTATIC TOLERANCE 
DURING FOUR WEEKS O f  BED REST A 6 6 - 1 3 3 5 4  
HYDRATION DURING BED REST I N  RESPONSE TO LOWER 
BODY NEGATIVE PRESSURE AS RELATED TO MANNED 
SPACE F L I G H T  666-80195 
DEHYDRATION OF SUBJECTS DURING PROLONGED BED REST 
AS AFFECTED BY 9 ALPHAFLUOROHYOROCORTISONE 
A 6 6 - 8 0 1 9 6  
SHORT-TERM MEMORY, CHOICE REACTION T IME,  AN0  HAND 
STEADINESS OF E X E R C I S I N G  AN0 R E S T I N G  SUBJECTS I N  
RESPONSE TO EPINEPHRINE OR I N S U L I N  A O M I N I S T R A T I O N  
A 6 6 - 8 0 2 0 1  
BEHAVIOR 
SPACE EXPLORATION AN0 STUDY OF ROLE OF EARTH 
ENVIRONMENTAL CONDIT IONS I N  E V O L U T I O N t  PHYSIOLOGY, 
AND BEHAVIOR OF TERRESTRIAL  ORGANISMS 
A b 6 - 8 0 1 5 6  
BEHAVIORAL THERMOREGULATION I N  YOUNG AN0 OLD RATS 
I N  COLD ENVIRONMENT A 6 6 - 8 0 2 0 8  
BEHAVIORAL EFFECTS I N  RATS OF PROLONGED EXPOSURE 
TO ULTRA H I G H  FREPUENCY R A D I A T I O N  
A 6 6 - 8 0 2 7 3  
MOTOR RESTRAINT EFFECT ON BEHAVIOR RESPIRATION,  
HEART FUNCTIDNI AND B R A I N  B I O E L E C T R I C  A C T I V I T Y  I N  
MONKEY A 6 6 4 0 3 7 6  
SUMMARY OF PROGRAM FOR MONITORING B R A I N  FUNCTION 
AND PERFORMANCE I N  PRIMATE UNDER PROLONGED 
WEIGHTLESSNESS 
NASA-CR-68413 N 6 6 - 1 3 0 8 9  
B E T A  R A D I A T I O N  
PROTECTION OF CORN, WHEAT, AN0 L U P I N E  SEEDS 
AGAINST BETA-RADIATION BY TREATMENT W I T H  
S U L F A N I L A M I D E  AND NONANOIC A C I D  D E R I V A T I V E S  
A 6 6 - 8 0 3 2 3  
B E T A I N E  
METABOLISM OF C A R N I T I N E  I N  MUSCLE OF COLD 
ACCLIMATED RAT A 6 6 - 8 0 1 5 2  
B I B L I O G R A P H Y  
SELECTED B I BL I OGRAPHY ON PERCEPT I ON 
166-80183 
B IBL IOGRAPHY OF AEROSPACE M E D I C I N E  AN0 B IOLOGY 
NASA-SP- l011 /11 /  N 6 6 - 1 2 3 4 5  
ANNOTATED BIBLIOGRAPHY OF AEROSPACE M E D I C I N E  AND 
BIOLOGY W I T H  SUBJECT, AUTHOR* AN0 CORPORATE 
SOURCE INDEXES - PHYSIOLOGICAL,  PSYCHOLOGICAL, 
A N 0  SPACE ENVIRONMENT EFFECTS ON MAN 
NASA-SP-70111181  N 6 6 - 1 4 1 6 0  
B IOASTRONAUTICS 
INTERNATIONAL SYMPOSIUM ON B A S I C  ENVIRONMENTAL 
I N  OCTOBER 1 9 6 2  166-14063 
B I O L O G I C A L  CHARACTERISTICS AND P H Y S I C A L  C O N D I T I O N S  
O F  SPACE FLIGHTS, SUCH AS LOW PRESSURE* I O N I Z I N G  
RAOIATION,  NOISEI ACCELERATIONv WEIGHTLESSNESS. 
PROBLEMS OF MAN I N  SPACE A T  PARIS ,  FRANCE 
A R T I F I C I A L  ATMOSPHERE, F E E D I N G  PROBLEMS, ETC 
A 6 b - 1 4 0 6 6  
S O V I E T  B I O L O G I C A L  AN0 PHYSIOLOGICAL I N V E S T I G A T I O N S  
I N  ROCKETS AND S A T E L L I T E S ,  PARTICULARY 
NONPATHOLOGICAL CHARACTER OF PHYSIOLOGICAL 
REACTIONS TO STRESS FACTORS A 6 6 - 1 4 0 7 6  
SPACE BIOLOGY AND M E D I C I N E  RESEARCH, STRESSING 
F L I G H T  EXPERIMENTS PERFORMED W I T H  R U S S I A N  
S A T E L L I T E S  AND SPACECRAFT A 6 6 - 1 4 0 8 9  
TECHNOLOGICAL AN0 B I O L O G I C A L  CONTRIBUTIONS OF 
S O V I E T  UNION TO SPACE EXPLORATION 
666-801 55 
HUMAN PERFORMANCE AN0 L I F E  SUPPORT SYSTEMS I N  
SPACE MONITORED B Y  D I G I T A L  COMPUTER WHICH CAN 
S I M U L A T E  C L I N I C A L  L O G I C  - BIOASTRONAUTICS 
N 6 6 - 1 2 2 1 9  
I N V E S T I G A T I V E  AN0 AUTOMATIC CONTROL DATA 
PROCESSING A P P L I C A T I O N S  I N  B IOASTRONAUTICS 
N 6 6 - 1 2 2 2 0  
SENSORS FOR P H Y S I O L O G I C A L  I N V E S T I G A T I O N S  UNDER 
SPACE F L I G H T  CONDIT IONS - BIOASTRONAUTICS 
N 6 6 - 1 2 2 2  1 
DESIGN, CAL IBRATION.  AND SENSOR CONSTRUCTION OF 
AUTOMATIC EQUIPMENT FOR ANALYZING 
BALLISTOCARDIOGRAMS - BIOASTRONAUTICS 
N b 6 - 1 2 2 2 2  
S O V I E T  PAPERS D E A L I N G  W I T H  B IOASTRONAUTICSv  L I F E  
SUPPORT SYSTEMS, A N 0  VOSKHOO I 1  F L I G H T  
N66-12650 
N ASA SPACE B IOLOGY PROGRAM - EXOBIOLOGY. 
ENVIRONMENTAL AND BEHAVIORAL BIOLOGY, MOLECULAR 
BIOLOGY AN0 INSTRUMENTAT lONt  F L I G H T  PROGRAMSI 
AND MANNED SPACE F L I G H T  
NASA-TM-X-57051 N 6 6 - 1 3 8 9 9  
B IOCHEMISTRY 
HISTOCHEMICAL USE OF FRESH CUT T I S S U E  SHEET - 
CUT SHEET ATTACHMENT I N  LOW TEMPERATURE 
CRYOSTAT, AN0 F R E E Z I N G  AN0 C U T T I N G  TECHNIQUE 
N 6 6 - 1 2 3 7 1  
SYMPOSIUM ON B IOCHEMICAL RESEARCH I N  MAINLAND 
J P R S - 3 3 0 0 2  N 6 6 - 1 2 6 2 6  
B IOCHEMICAL RESEARCH I N  CHINA AND DEVELOPMENT I N  
AREAS OF ENZYME SYSTEMS, METABOLISM, N U T R I T I O N ,  
CANCER, AN0 M E D I C A L  TECHNOLOGY - SYMPOSIUM 
C H I N A  
N66-  12 621  
MOLECULAR STRUCTURE OF P E P T I D E  C H A I N S  OF PROTEINS 
T O  F I N D  RULES GOVERNING AMINO A C I D S  
N 6 6 - 1 2 6 2 8  
ENZYME CATALYST MECHANISMSt R E L A T M N S H I P  BETWEEN 
ENZYME MOLECULAR STRUCTURE AN0 C A T A L Y T I C  
A C T I V I T Y ,  AN0  FORMATION OF ENZYME INTERMEDIATE 
PRODUCTS N 6 6 - 1 2 6 2 9  
P R O T E I N  B I O S Y N T H E S I S  BY INCORPORATION OF AMINO 
A C I D S  AN0 A C T I O N  OF SOLUBLE R I B O N U C L E I C  A C I D  
N 6 6 - 1 2 6 3 0  
t i IOENERGETIC S T U D I E S  OF ENERGY TRANSFERS, 
THERMODYNAMICSt A N 0  ENTROPY I N  L I V I N G  ORGANISMS 
N 6 6 - 1 2 6 3 1  
MICROBIOCHEMICAL CONTRIBUTIONS TO B IOLOGY - 
B A C T E R I A L  PHOTOSYNTHESIS, C A T A B O L l S M t  INDUCED 
ENZYMES N 6 6 - 1 2 6 3 2  
C I M P A R A T I V E  B I O C H E M I C A L  METHOD FOR STUDYING 
METABOLISM, N U T R I T I O N ,  AN0  BOOY F L U I D S  AN0 
T I S S U E S  N66-  12 633 
CHEMOTHERAPY O F  V I R U S  INFECTIONSI  B I O L O G I C A L  PEST 
CONTROL, V I R U S  N U C L E I C  ACIOSI AN0  V I R A L  GROWTH 
N 6 6 - 1 2 6 3 4  
METABOLISM AND CHEMICAL COMPOSITION OF CONNECTIVE 
1-6 
SUBJECT INOEX 
T I S S U E  - FIBROUS AN0 NONFIBROUS PROTEINS 
N 6 6 - 1 2 6 3 5  
BIOCHEMICAL PROBLEMS P E R T I N E N T  TO FOOD INDUSTRY 
AN0 N U T R I T I O N  N66- 1 2 6 3  6 
BIOELECTRIC POTENTIAL  
ELECTROENCEPHALOGRAPHIC RESPONSES AND CHANGES I N  
ELECTRIC POTENTIALS I N  NECK MUSCLES OF RAT DURING 
SHORT PERIODS OF WEIGHTLtSbNESS 
666-80161 
L E V E L  OF S K I N  POTENTIAL  I N  HEALTHY MALES AN0 
EFFECT OF AGE A 6 6 - 8 0 2 8 4  
METHOD FOR REGISTERING POTENTIALS OF AUTONOMIC 
NERVES DURING CONTINUOUS EXPERIMENT I N  DOGS 
A 6 6 - 8 0 3 3 1  
B I O E L E C T R I C I T Y  
B I O E L E C T R I C  RECOROINGS OF MALE SUBJECTS SUBJECTED 
TO WEIGHTLESSNESS - I N D I C E S  OF PHYSIOLOGICAL 
FUNCTIONS - €LECTKGEtiCEPHALGGRAR ! EEG/r  AN0 
VESTIBULAR COORDINATION REACTIONS 
JPRS-33115  N 6 6 - 1 2 2 7 3  
B I O I N S T R U M E N T A T I O N  
BREATH BY BREATH MEASUREMENT OF RESPIRATORY 
FUNCTIONS - INSTRUMENTATION AN0 APPLICATIONS 
A 6 6 - 8 0 2 4 0  
PHYSIOLOGICAL MEASUREMENTS OURING INTERPLANETARY 
F L I G H T  FOR MEDICAL MONITORINGt  EXAMINATIONS AN0 
DIAGNOSES, AN0 S C I E N T I F I C  RESEARCH - ANALYSIS  OF 
VOSTOK SPACECRAFT B I O I N S T R U M E N T A T I O N  
N 6 6 - 1 3 7 8 9  
B I O L O G I C A L  C E L L  
IMMUNOLOGICALLY COMPETENT CELL  RESPONSE TO ANTIGEN 
AN0 COMPARATIVE STUDY OF LYMPHOID CELLS 
EUR-2469.F N 6 6 - 1 4 0 8 9  
ANTIBODY PLAQUE FORMING CELLS - K I N E T I C S  OF 
PRIMARY AN0 SECONDARY IMMUNE HEMOLYSIN RESPONSE 
USNROL-897 N 6 6 - 1 4 2 0 7  
B I O L O G I C A L  EFFECT 
B I O L O G I C A L  EFFECTS OF LASER R A D I A T I O N  WITH 
REFERENCE TO INTACT ANIMALS, PRIMATE EYES AN0 S K I N  
AN0 MALIGNANT TUMORS OF ANIMAL AN0 HUMAN O R I G I N  
666-12994 
SPACE R A D I A T I O N  OF SOLAR AN0 COSMIC O R I G I N  AN0 
B I O L O G I C A L  EFFECTS, EXAHINING DNA STRUCTURE AN0 
R A D I A T I O N  INDUCED CHANGES A 6 6 - 1 3 8 9 7  
B I O L O G I C A L  EFFECTS OF COSMIC R A D I A T I O N  UNDER 
LABORATORY AN0 F L I G H T  C O N D I T I O N S  ON VARIOUS CRAFT 
TO STUDY MEASURES FOR PHARMACOLOGICAL AN0 
B I O L O G I C A L  PROTECTION A66-  14011 
B I O L O G I C A L  HAZARDS OF R A D I A T I O N  EXPOSURE SF i i i K  it; 
SPACE D I S C U S S I N G  RECOVERY, DELAYED EFFECT, I N J U R Y  
TREATMENT AN0 DOSE ~ 6 6 - 1 4 0 7 ~  
B I O L O G I C A L  E F F E C T  I N  MOUSE OF GAMMA I R R A D I A T I O N  
AS AFFECTED BY SOLAR FLARE, RAOIOPROTECTIVE DRUGS, 
AND ACCELERATION STRESS DURING S IMULATION OF 
R A D I A T I O N  C O N D I T I O N S  OF SPACEFLIGHT 
A 6 6 - 8 0 4 0 2 
B I O L O G I C A L  EFFECTS OF MICROWAVE R A D I A T I O N  
J P R S - 3 3 0 5 4  N66-12294 
EFFECT OF R E P L A C I N G  ATMOSPHERIC NITROGEN BY 
H E L I U M  ON DEVELOPMENT OF CHICK EMBRYOS 
J P R S - 3 2 9 0 5  N66-12299 
RADIATION SAFETY IN SPACE FLIGHTS - BIOLOGICAL 
EFFECT OF H I G H  ENERGY PROTON I R R A D I A T I O N  ON 
ANIMALS AN0 R A D I A T I O N  PROTECTION AN0 THERAPY 
NASA-TT-F-353 N 6 6 - 1 2 4 5 1  
ANIMAL STUDY - B I 0 L M ; I C A L  EFFECT OF H I G H  ENERGY 
PROTOWS I N  M U L T I P L E  I R R A D I A T I O N  
N66-12454 
B I O L O G I C A L  E F F E C T S  OF H I G H  ENERGY PROTONS ON 
DOGS AN0 W H I T E  R A T S  W 6 - 1 2 4 5 5  
1-1 
BIOLOGY /GEN/ 
B IOLOGICAL EFFECT OF H I G H  ENERGY PROTON 
I R R A D I A T I O N  ON CORNEAL E P I T H E L I A  OF MICE 
N 6 6 - 1 2 4 5 6  
B IOLOGICAL EFFECTS OF H I G H  ENERGY PROTON AN0 
X-RAY I R R A D I A T I O N  ON HEREDITY STRUCTURES OF 
RATS N 6 6 - 1 2 4 5 7  
B IOLOGICAL EFFECT OF D IFFERENT DOSES OF I O N I Z I N G  
R A D I A T I O N  ON VESTIBULAR APPARATUS 
U6-6- 1 . 1 4 5 R  
R E L A T I V E  B I O L O G I C A L  EFFECT OF PROTONS I N  
FRACTIONAL I R R A O I A T I O N  COMPARED WITH M U L T I P L E  
X-RAY I R R A D I A T I O N  OF DOGS AN0 RATS 
N 6 6 - 1 2 4 5 9  
COMPARISON OF B IOLOGICAL EFFECTS OF PROTON, 
RATS N 6 6 - 1 2 4 6 0  
B IOLOGICAL EFFECTS OF H I G H  ENERGY PROTON 
I R R A D I A T I O N  ON M I C E  
HER/AP-2-65 N 6 6 - 1 2 4 6 2  
F I S S I O N  PRODUCT I N H A L A T I O N  PROGRAM - GAMMA RAY 
DETECTION SYSTEM FOR B I O L O G I C A L  SAMPLES 
L F - 2 8  N 6 6 - 1 2 5 8 1  
SPACE RADIOBIOLOGY T R A I N I N G  AN0 OPERATIONS - 
R A D I A T I O N  ZONES AN0 EXPOSURE, B I O L O G I C A L  
EFFECTS RADIATION,  DOSE RATES, AN0 RECOVERY 
AMO-T R-65-2 N 6 6 - 1 3 0 0 6  
PHYSIOLOGICAL RESPONSES TO AN0 B I O L O G I C A L  EFFECTS 
OF SPACE F L I G H T  STRESS - ASTRONAUT PERFORMANCE 
ANL-TRANS-209 N 6 6 - 1 3 5 2 0  
X-RAY, AN0 GAMMA I R R A D I A T I O N S  ON DOGS AN0 WHITE 
B IOLOGICAL MODEL 
EVALUATION OF SAMPLED DATA PURSUIT  TRACKING MODEL. 
A 6 6 - 8 0 1 8 6  
MORPHOLOGICAL AN0 FUNCTIONAL ASPECTS OF 
SWEATING-SODIUM SECRETION REABSORPTION AN0 
B IOLOGICAL MODEL OF SWEAT GLAND 
A 6 6 - 8 0 2 4 9  
MODEL OF V E S T I B U L A R  APPARATUS DEMONSTRATING I T S  
FUNCTIONS UNDER C O N D I T I O N S  OF VARIABLE 
GRAVITATIONAL F I  E L 0  A 6 6 - 8 0 3 2 7  
OXYGEN D I F F U S I O N  I N  B R A I N  T I S S U E  CALCULATED ON 
B A S I S  OF CONICAL S P A T I A L  MOOEL A 6 6 - 8 0 3 4 2  
OXYGEN SATURATION AN0 OESATURATION T IMES I N  
CARDIAC MUSCLE AN0 CORRESPONDING VALUES CALCULATED 
FROM KROGH SUPPLY MODEL A 6 6 - 8 0 3 4 6  
0 1 0 L 0 6 I C A L  RHYTHM 
ANIMAL TEMPERATURE SENSING FOR STUDYING EFFECT OF 
PROLONGED O R B I T A L  F L I G H T  ON C I R C A D I A N  RHYTHMS OF 
POCKET MICE A 6 6 - 1 2 7 6 7  
RAP10  EYE MOVEMENT STATE /OREAMING/ O I F F E R E N T I A T E O  
B IOLOGICALLY FROM SLEEP AN0 WAKEFULNESS 
A 6 6 - 8 0 1 6 7  
HUMAN ESTIMATION OF T I M E  INTERVALS AN0 R E L A T I O N  TO 
B IOLOGICAL RHYTHM ~66-802a6 
B I O L 0 6 Y  /GEN/ 
B IOLOGICAL MECHANISMS FOR MEMORY - NEURON 
EXCITATION,  N U C L E I C  A C I D  METABOLISM, AN0 PROTEIN 
SYNTHESIS  MECHANISM - OEOXYRIBONUCLEIC A C I O  
JPRS-32809  N 6 6 - 1 2 2 6 9  
B IBL IOGRAPHY OF AEROSPACE M E D I C I N E  AND BIOLOGY 
N A S A - S P - l O l l / l 7 /  N66-12345 
LABORATORY APPARATUS FOR B I O L O G I C A L  EXPERIMENT 
GAMMA R A O I A T I O N  SOURCES 
JPRS 3 2 7 0 4  
SPACE RELATED UOLECULAR 8 1 O L O 6 Y  AND I#)LECULAR 
O R G A N I Z A T I O N  O F  EXTRATERRESTRIAL MATTER - DESIGN 
AND CONSTRUCTION OF H I G H  VACUUM CONTAINER FOR 
TRANSFER OF EXTRATERRESTRIAL COLLECTING SURFACES 
WASA-CR-68844 
N66-  13245 
N 6 6 - 1 3 8 3 0  
B I O N I C S  SUBJECT I N D E X  
ANNOTATED B I B L I O G R A P H Y  OF AEROSPACE M E D I C I N E  AN0 
BIOLOGY WITH SUBJECT, AUTHOR, AN0 CORPORATE 
SOURCE INDEXES - PHYSIOLOGICAL,  PSYCHOLOGICAL, 
AN0 SPACE ENVIRONMENT EFFECTS ON MAN 
NASA-SP-7011/10 /  N 6 6 - 1 4 1 6 0  
B I O N I C S  
ADVANCEO CONCEPTS I N  BIOTECHNOLOGYI HUMAN ANALOGS, 
AND B I O N I C S  
NASA-CR-68777 N66-13831 
B I O P H Y S I C S  
GATE CONTROL SYSTEM ROLE I N  P A I N  MECHANISM, NOTING 
S P E C I F I C I T Y  AND PATTERN THEORIES 
A 6 6 - 1 3 3 3 7  
BIOREGENERATION 
PROBLEMS OF SPACECRAFT PERSONNEL L I F E  SUPPORT B Y  
RECONVERSION OF WASTE PRODUCTS OF METABOLISM 
A 6 6 - 8 0 3 1 3  
SENSORS FOR AUTOMATIC CONTROL AN0 REGULATION OF 
PHYSIOLOGICAL PROCESSES OF PLANTS I N  CLOSEO 
SYSTEMS A 6 6 - 0 0 3 9 6  
B I O S A T E L L I T E  
NASA B I O S A T E L L I T E  PROGRAM - PURPOSES AN0 PROPOSED 
EXPERIMENTS A 6 6 - 8 0 3 6 4  
B I O S A T E L L I T E  PROGRAM - E X P L O I T A T I O N  OF SPACE 
ENVIRONMENT FOR B I O L O G I C A L  RESEARCH 
N 6 6 - 1 2 4 1 9  
BIOTECHNOLOGY 
ADVANCEO CONCEPTS I N  BIOTECHNOLOGY, HUMAN ANALOGS, 
AN0 B I O N I C S  
NASA-CR-60777 N66-  1303 1 
B I R D  
F E A S I B I L I T Y  OF U S I N G  C H I C K E N  AN0 DUCK FOR 
ASTRONAUT FOOD I N  CLOSEO ECOLOGICAL SYSTEM 
A 6 6 - 0 0 3 0 8  
BLOOD 
K I N E T I C S  OF OXYGEN UPTAKE B Y  ERYTHROCYTES OF 
D I F F E R E N T  AGES AS R E L A T E 0  TO RESPIRATORY FUNCTION 
OF BLOOD A66-BO229 
ADJUSTMENT I N  NORMAL SUBJECTS OF A R T E R I A L  CARBON 
D I O X I D E  TENSION FOLLOWING HYPERVENTILATION. 
A 6 6 - 0 0 2 3 5  
NEW METHOD FOR BLOOD SERUM C A L C I U M  E S T I M A T I O N  I N  
P A T I t N T S  A 6 6 - 0 0 2 9 2  
EFFECT OF C A F F E I N E  ON BLOOD SERUM FREE FATTY A C I D S  
I N  NORMAL HUMAN SUBJECTS A 6 6 - 8 0 3 4 9  
INFLUENCE OF SEVERAL P H Y S I C A L  A C T I V I T I E S  ON 
BLOOD SERUM CHOLESTEROL CONCENTRATION I N  YOUNG MEN 
A 6 6 - 8 0 3 5 6  
MORPHOLOGY OF PERIPHERAL BLOOD I N  MICE AS I N D E X  TO 
PHYSIOLOGICAL EFFECT OF EXPOSURE TO H I G H  f lXVcFN 
P A R T I A L  “E:; A 6 6 - 0 0 3 8 6  
EFFECT OF PROLONGED EXPOSURE TO H I G H  CONCENTRATION 
OF OXYGEN ON LUNGS AN0 BLOOD I N  M I C E  
A 6 6 - 8 0 3 0 9  
A R T I F I C I A L  HYPOTHERMIA EFFECTS ON A R T E R I A L  BLOOO 
I N  A L B I N O  RATS A 6 6 - B O 4 0 1  
CLEARANCE RATE OF CALCIUM-45 I N  DOGS AFTER 
INTRAVENOUS I N J E C T I O N  AN0 BLOOD D I S T R I B U T I O N  
BETWEEN MARROW AND BONE 
110-21339 N66-1305 1 
P A R T I A L  PRESSURE OF OXYGEN AND CARBON D I O X I D E ,  
HYHROGEN I O N  CONCENTRATION, HEMOGLOBIN 
SATURATION, AND TEMPERATURE OF DOG BLOOD 
ANALYZED U S I N G  D I G I T A L  COMPUTER 
SAM-TR-65-39 N66-13209 
BLOOO C I R C U L A T I O N  
SYMPATHETIC NERVOUS S T I M U L A T I O N  OF HEART - BETA 
ADRENERGIC BLOCKING CARDIAC FUNCTION, CIRCULATORY 
RESPONSE AND PHYSICAL E X E R C I S E  A 6 6 - 8 0 1 4 7  
BLOOD SUPPLY OF EXTREMITY MUSCLES DURING I N T E N S E  
P H Y S I C A L  WORK I N  A L B I N O  R A T S  A 6 6 - 8 0 1 7 4  
HEART RATE AN0 FOREARM BLOOD FLOW OF MAN WITH AN0 
WITHOUT BREATH HOLDING DURING FACE IMMERSION I N  
WATER A 6 6 - 0 0 2 1 0  
NEASUREMENT O F  REACTION I N  MAN OF RESISTANCE AN0 
CAPACITY VESSELS I N  FOREARM AN0 HAND TO LEG 
E X E R C I S E  A 6 6 - 0 0 2 2 1  
PATHOGENIC ROLE OF MICROCIRCULATORY IMPAIRMENT 
OURING COLD I N J U R Y  OF S K I N  OF R A B B I T  AND MOUSE. 
A 6 6 - 0 0 2 5 6  
RENAL C I R C U L A T I O N  OF DOG A S  AFFECTED BY 
ANG I OT ENS1 N 
PRECEDING POSTURE AND AMBIENT TEMPERATURE EFFECTS 
ON HEART AN0 BLOOO C I R C U L A T I O N  ACCELERATION A T  
I N I T I A T I O N  OF EXERCISE 
CRDLR-3268 N 6 6 - 1 2 0 2 7  
A 6 6 - 0 0 4 0 4  
BLOOD PLASMA 
E X E R C I S E  TOLERANCE, PLASMA VOLUMEt REO C E L L  MASS, 
TOTAL BLOOD VOLUME AN0 ORTHOSTATIC TOLERANCE 
DURING FOUR WEEKS OF B E 0  REST A 6 6 - 1 3 3 5 4  
BLOOD PRESSURE 
ELECTROCAROIOGRAM AN0 BLOOD PRESSURE OF R A B B I T  
DURING PROLONGED WEIGHTLESSNESS SIMULATED BY 
IMMERSION METHOD 666-80192 
ROLE OF HYPOCAPNIA I N  CARDIAC OUTPUT, HEART RATE 
AN0 BLOOD PRESSURE RESPONSES TO ACUTE H Y P O X I A  I N  
MAN A 6 6 - 0 0 2 0 9  
RkSPONSE OF C A P A C I T Y  VESSELS I N  HUMAN L I M B S  TO 
HEAD-UP T I L T  AN0 SUBATMOSPHERE PRESSURE ON LOWER 
BODY A 6 6 - 8 0 2 1 2  
MEASUREMENT OF REACTION I N  MAN OF R E S I S T A N C E  AN0 
C A P A C I T Y  VESSELS IN FOREARM AN0 HANO TO LEG 
EXERCISE A 6 6 4 0 2 2 1  
COMPARISON OF METHODS OF BLOOD PRESSURE 
MEASUREMENTS AND PRESSURE FLOW DYNAMICS DURING 
VARIOUS CONDITIONS OF P H Y S I C A L  E X E R C I S E  
A 6 6 - 0 0 2 4 4  
A R T E R I A L  PRESSURE, RESPIRATORY RATE, 
ELECTROCAROIOGRAM, AND ELECTROENCEPHALOGRAM OF 
Y W N G  MEN DURING SHORT TERM ANGULAR ACCELERATIONS 
A 6 6 - 0 0 3 0 3  
EFFECT OF ELEVATED INTRAPULMONARY PRESSURE ON 
R E S P I R A T I O N  A N 0  C I R C U L A T I O N  
FTD-TT-65- 154/ 1 E  2 N 6 6 - 1 2 3 8 7  
BODY FLU10 
NUCLEAR F A S T  RED TECHNIQUE OF C A L C I U M  I N  SERUM, 
P A R O T I D  F L U I D  AND U R I N E  I N  WEIGHTLESS STATE 
A+*- 13 3 1.7 
BODY MEASUREMENT / B I O L /  
RESEARCH TECHNIQUE U S E 0  I N  MEASUREMENT OF HUMAN 
PERFORMANCE UNDER LOW OR ZERO G R A V I T Y  C O N D I T I O N S  
AC-620931 N 6 6 -  14029 
BODY S I Z E  / B I O L /  
OETERMINATION OF MALE AN0 FEMALE BODY VOLUME FROM 
H E I G H T  AND WEIGHT U S I N G  GRAPHICAL METHOD 
A 6 6 - 0 0 2 2 0  
BODY TEMPERATURE / B I O L /  
A N I M A L  TEMPERATURE SENSING FOR STUDYING EFFECT OF 
PROLONGED O R B I T A L  F L I G H T  ON C I R C A D I A N  RHYTHMS OF 
POCKET M I C E  166-12767 
BODY TEMPERATURE AND CARDIOVASCULAR AND 
RESPIRATORY A C T I V I T Y  OF MAN AND DOG UNDER H Y P O X I A  
AND HOT AND COLD TEMPERATURE EXPOSURE 
166-00 108 
SWEAT C H L O R I D E  CONCENTRATION A N 0  RATE, METABOLIC 
RATE, S K I N  AND BODY TEMPERATURES OF Y W N G  A N 0  OLD 
MALES WALKING I N  DESERT ENVIRONMENT 
166-80217 
SUBJECT I N D E X  
SWEAT GLAND FATIGUE AS REFLECTED BY SWEAT RATES 
AN0 RECTAL TEMPERATURES DURING EXPOSURE TO HOT 
ENVIRONMENT A 6 6 - 8 0 2 1 8  
HEART RATE AND OUTPUT AN0 BODY TEMPERATURE OF 
A C C L I M A T I Z E D  MALE DURING EXERCISE I N  HOT 
ENV I RONMENT A 6 6 - 8 0 2 1 9  
%E!'kF!SC!! nF HIIMAN RESPONSES TO PULSE0 A!D---r-r 
UNPULSEO ENVIRONMENTAL HEAT AN0 P H Y S I L A L  C A C ~ G S - . L  
A 6 6 - 8 0 2 2 2  
LONG-LIFE PHYSIOLOGICAL TELEMETRY APPARATUS FOR 
BODY TEMPERATURE MEASUREMENT I N  SMALL ANIMALS 
A 6 6 - 8 0 2 4 2  
VASCULAR AN0 SWEATING RESPONSES OF MAN TO VARYING 
TEMPERATURE EXPOSURES A 6 6 - 8 0 2 5 0  
MECHANISMS OF SWEATING I N  WORK-SWEATING RESPONSES 
I N  PHYSICAL EXERCISE RELATE0 TO CHANGES I N  BODY 
TEMPERATURE A 6 6 - 8 0 2 5 2  
METABOLISM AN0 ENERGY EXCHANGE BALANCE TESTS I N  
RESPIRATION CALORIMETER TO DETERMINE RELATION 
BETWEEN BODY TEMPERATURE AN0 FLUCTUATIONS OF 
OTHER BODY FUNCTIONS 
NASA-TT-F-9796 N 6 6 - 1 3 4 8 4  
BODY VOLUME / B I O L /  
OETERMINATION OF MALE AND FEMALE BODY VOLUME FROM 
HEIGHT AN0 WEIGHT USING GRAPHICAL METHOD 
A 6 6 - 8 0 2 2 8  
BODY WEIGHT 
FOOD INTAKE,  BODY WEIGHT, AN0 A C T I V I T Y  OF RAT 
EXERCIS ING I N  HOT ENVIRONMENT A 6 6 - 8 0 2 2 0  
DETERMINATION OF MALE AN0 FEMALE BODY VOLUME FROM 
HEIGHT AN0 WEIGHT USING GRAPHICAL METHOD 
A 6 6 - 8 0 2 2 8  
MEASUREMENT OF FUNCTIONAL RESIDUAL CAPACITY OF 
RATS VARYING I N  AGE AND WEIGHT A 6 6 - 8 0 2 3 3  
WEIGHT G A I N  AN0 F E E 0  E F F I C I E N C Y  I N  WEANLING, 
HEALTHY P I G  AS AFFECTED BY EXPOSURE TO NEGATIVE 
A I R  I O N I Z A T I O N  FOR OIFFERENT DURATIONS 
A 6 6 - 8 0 4 0 6  
BONE 
URANIUM CONTENT I N  HUMAN D I E T  - BONE, T I S S U E *  AN0 
OTHER ORGANS OF BODY N 6 6 - 1 2 6 8 9  
BONE MARROW 
COMBINED ACCELERATION, V IBRATION,  AN0 R A D I A T I O N  
EFFECTS ON M I T O T I C  A C T I V I T Y  OF BONE MARROW CELLS 
I N  M I C E  A 6 6 - 8 0 3 1 9  
PROTON AND GAMMA I R R A D I A T I O N  EFFECTS ON SPLEEN, 
~nrnua X C !  BO%E !AR.RnW I N  MICE A 6 6 - 8 0 3 8 3  -.."...IC 
CLEARANCE RATE OF CALCIUM-45 I N  DOGS AFTER 
INTRAVENOUS I N J E C T I O N  AN0 BLOOD D I S T R I B U T I O N  
BETWEEN MARROW AN0 BONE 
T I  0-21 339 Nb6-1305 1 
EFFECT OF V I B R A T I O N  ON C E L L  D I V I S I O N  I N  BONE 
MARROW OF MOUSE N 6 6 - 1 3 7 9  1 
B R A D Y K I N I N  
PHARMACOLOGICALLY A C T I V E  AND LETHAL SUBSTANCES 
RELEASED FROM THERMALLY INJURED S K I N  OF HUMAN AND 
ANIMAL SUBJECTS INCLUDING HISTAMINE,  BRADYKININ,  
A D E N Y L I C  COMPOUMOS, AN0 POSSIBLY SEROTONIN 
8 6 6 - 8 0 2 5 4  
B R A I N  
R A P I D  EYE MOVEMENT STATE /DREAMING/ D IFFERENTIATED 
B I O L O G I C A L L Y  FROM SLEEP AN0 WAKEFULNESS 
A 6 6 - 8 0 1 6 7  
O X I D A T I O N  AND PHOSPHORYLATION CORRELATION I N  B R A I N  
T I S S U E S  D U R I N G  OVERCOOLING AN0 REWARMING I N  
EXPERIMENTAL ANIMALS. A 6 6 - 8 0 1 7 0  
OXYGEN D I F F U S I O N  I N  B R A I N  T I S S U E  CALCULATED ON 
B A S I S  OF C O N I C A L  S P A T I A L  MODEL A 6 6 - 8 0 3 4 2  
CARBOHYDRATE METABOLISM 
REFLEX EFFECTS OF CEPHALIC  HYPOXIA, HYPERCAPNIAI 
AN0 ISCHEMIA UPON VENTRICULAR C O N T R A C T I L I T Y  I N  
0065. A 6 6 - 8 0 3 5 0  
MOTOR RESTRAINT EFFECT ON BEHAVIOR RESPIRATION, 
HEART FUNCTION, AND B R A I N  B I O E L E C T R I C  A C T I V I T Y  I N  
MONKEY ~ 6 6 - 8 0 3 7 6  
WAVEMETER AND INTEGRATOR FOR EVALUATION OF WAVE 
PATTERNS AN0 AMPLITUDE OF B R A I N  POTENTIALS - 
ELECTROPHYSIOLOGY 
JPRS-33055  N 6 6 - 1 2 4 4 4  
EFFECT OF V E S T I B U L A R  I R R I T A T I O N  ON ELECTRICAL 
A C T I V I T Y  OF CORTEX AND BASAL AREAS OF B R A I N  
F T D - T T - 6 5 - 4 1 0 / 1 & 2 & 4  N 6 6 - 1 2 7 6 2  
SUMMARY OF PROGRAM FOR MONITORING B R A I N  FUNCTION 
AND PERFORMANCE I N  PRIMATE UNDER PROLONGED 
WEIGHTLESSNESS 
NASA-CR-68413 N 6 6 - 1 3 0 8 9  
BRAIN C I R C U L A T I O N  
RHEOGRAPHIC H E G i G N A L  KETHOD FOR EV4LUATION OF 
CEREBRAL AN0 OCULAR C I R C U L A T I O N  I N  CARDIAC AN0 
CEREBROVASCULAR DISEASE A 6 6 - 1 4 0 0 2  
CEREBRAL VENOUS FLOW I N  R A B B I T S  DURING 
ACCELERATION WITH EMPHASIS ON METHOD OF 
R E G I S T R A T I O N  A 6 6 - 8 0 3 3 2  
OXYGEN D I F F U S I O N  I N  B R A I N  I N  VENOUS OR ARTERIAL 
HYPOXIA  A 6 6 - 8 0 3 4 3  
BRAIN STEM 
HYPOXIA EFFECTS ON S E N S I T I V I T Y  TO EPILEPTOGENIC 
AGENTS AN0 ON FUNCTIONAL PROPERTIES OF MOTOR 
FORMATIONS OF B R A I N  
JPRS-33056  N 6 6 - 1 2 9 0 3  
BREATHING MODE 
DYNAMIC BEHAVIOR OF AIRCREW BREATHING EQUIPMENT 
CONSIDERING C Y C L I C  FLOW RESPONSE TESTSI S T A B I L I T Y  
PROBLEMS, MEASUREMENT TECHNIQUES AN0 HUMAN 
RESPIRATORY IMPEDANCE A 6 6 - 1 3 3 5 0  
BRIGHTNESS D I S C R I M I N A T I O N  
BRIGHTNESS O I S C R I M I N A T I O N  AN0 BRIGHTNESS CONTRAST 
OF HUMAN AN0 ANIMAL EYES I N  SUPRATHRESHOLO 
L U M I  NANCE DIFFERENCE A 6 6 - 1 3 7 9 1  
C 
CAFFEINE 
EFFECT OF CAFFEINE ON BLOOD SERUM FREE FATTY A C I D S  
I N  NORMAL HUMAN SUBJECTS A 6 6 - 8 0 3 4 9  
CALCIUM 
NEW METHOD FOR BLOOD SERUM CALCIUM E S T I M A T I O N  I N  
PAT1 ENTS 
tLEAP.h.NCE RATE OF CALCIUM-45 I N  DOGS AFTER 
INTRAVENOUS I N J E C T I O N  AND BLOOD 01 S T R i E i j i i O : ;  
BETWEEN MARROW AN0 BONE 
T 10-2 1 3 3 9  N 6 6 - 1 3 0 5  1 
CALCIUM-45 AND STRONTIUM-85 METABOLISM I N  HUMANS 
COO-587-2 N66-  13 06 1 
A 6 6 - 8 0 2 9 2  
CALCIUM METABOLISM 
NUCLEAR FAST REO TECHNIQUE OF CALCIUM I N  SERUM, 
PAROTID F L U I D  AN0 URINE I N  WEIGHTLESS STATE 
A 6 6 - 1 3 3 4 7  
CALORIMETRY 
CALORIMETRIC DETERMINATION OF I C E  FORME0 I N  FEET 
OF M I C E  FROZEN AT VARIOUS TEMPERATURE 
AAL-TOR-63-29 N 6 6 - 1 4 0 3 7  
C A P I L L A R Y  
OXYGEN D I F F U S I O N  I N  B R A I N  T ISSUE CALCULATED ON 
B A S I S  OF CONICAL S P A T I A L  MODEL A 66- BO 342 
CARBOHYORATE METABOLISM 
EFFECT OF GLUCAGON ON BLOOD SUGAR AN0 INORGANIC 
PHOSPHORUS LEVELS I N  NORMOTHERMIC AN0 HYPOTHERMIC 
RATS ~ 6 6 - a 0 2 4 5  
HYPOGLYCEMIA I N  F L Y I N G  PERSONNEL - CASE H I S T O R I E S  
1-9 
CARBON D I O X I D E  SUBJECT I N D E X  
A 6 6 - 8 0 3 5 8  
N U T R I T I O N A L  PROBLEMS OF SUGAR REGULATION I N  
A V I A T I O N  MEDICINE - HYPERGLYCEMIA I N  RATS AN0 SURV 
OF N U T R I T I O N A L  H A B I T S  OF F L Y I N G  PERSONNEL 
A66-BO361 
CARBON O I O X I O E  
HANOGEAR I N S U L A T I O N  EFFECTIVENESS OF FREON 12, 
CARBON DIOXIDEI AND H E L I U M  A66-BO227 
BREATH BY BREATH MEASUREMENT OF RESPIRATORY 
FUNCTIONS - INSTRUMENTATION AND A P P L I C A T I O N S  
A 6 6 - 8 0 2 4 0  
AOAPTATIONi  SURVIVAL. RESPIRATORY RATE, AN0 MOTOR 
A C T I V I T Y  OF M I C E  I N  PROLONGED EXPOSURE TO H I G H  
CONCENTRATIONS OF CARBON D I O X I D E  
A 6 6 - 8 0 3 2 0  
P A R T I A L  PRESSURE OF OXYGEN AN0 CARBON D I O X I D E ,  
HYHROGEN ION CONCENTRATION. HEMOGLOBIN 
SATURATION, A N 0  TEMPERATURE OF DOG BLOOD 
ANALYZED USING D I G I T A L  COMPUTER 
SAM-TR-65-39 N 6 6 - 1 3 2 0 9  
CARBON D I O X I D E  CONCENTRATION 
PHOTOSYNTHESIS I N T E N S I T Y  I N  CHLORELLA CULTURE AS 
DETERMINED BY SUSPENSION DENSITY,  CARBON D I O X I D E  
CONCENTRATION, AND OTHER FACTORS 
A 6 6 - 8 0 3 9 8  
ELECTROCHEMICAL CARBON D I O X I D E  CONCENTRATION 
SYSTEM FOR P U R I F Y I N G  SPACE C A B I N  ATMOSPHERE 
NASA-CR-54849 N 6 6 - 1 3  114 
CARBON O I O X I O E  TENSION 
ALVEOLAR CARBON D I O X I D E  T E N S I O N  OF S U P I N E  SUBJECTS 
E X E R C I S I N G  ON B I C Y C L E  ERGOMETER AT INCREASED 
PRESSURE. A66-BO226 
ADJUSTMENT I N  NORMAL SUBJECTS OF A R T E R I A L  CARBON 
D I O X I D E  TENSION FOLLOWING HYPERVENTILATION.  
A66-BO235 
CARBON MONOXIOE 
CHANGES I N  PHYSIOLOGICAL AND B I O C H E M I C A L  STATE OF 
MAN AFTER EXPOSURE TO SMALL CONCENTRATIONS OF 
CARBON MONOXIDE - HEART FUNCTlONv R E S P I R A T I O N  AN0 
CHOLINESTERASE BLOOD L E V E L  A 6 6 - 8 0 3 0 4  
CARDIDVASCULAR SYSTEM 
OBSERVATIONS ON HEART RATES AND CAROIODYNAMICS 
DURING PROLONGED WEIGHTLESSNESS, D I S C U S S I N G  
IMMERSION EXPERIMENT ON ANIMALS 
A 6 6 - 1 4 0 7 3  
BODY TEMPERATURE AND CARDIOVASCULAR AND 
RESPIRATORY A C T I V I T Y  OF MAN AN0 DOG UNDER HYPOXIA 
AND HOT A N 0  COLD TEMPERATURE EXPOSURE 
A 6 6 - 8 0 1 8 8  
PHYSIOLOGICAL AN0 PSYCHOLOGICAL EFFECTS I N  MAN OF 
LONG TERM STAY I N  C A B I N  C I Y I I I  AT!L!C CP1T::L;G;;; 
c N v l K U N M t N T  A 6 6 - 8 0 3 0 0  
CARDIOVASCULAR A N 0  VESTIBULAR RESPONSE OF HUMAN 
BODY EXPOSED AT VARIOUS P O S I T I O N S  TO ROTATIONAL 
STRESS A 6 6 - 8 0 3 7 9  
CARDIOVASCULAR A N 0  RESPIRATORY D I S E A S E  I N  FORMER 
F L I G H T  STUDENTS - AEROSPACE M E D I C I N E  
NASA-CR-68541 N 6 6 - 1 3 1 6 5  
CASE H I S T O R Y  
HYPOGLYCEMIA I N  F L Y I N G  PERSONNEL - CASE H I S T O R I E S  
A 6 6 - 8 0 3 5 0  
CAT 
B I O L O G I C A L  ROLE OF R A P I D  EYE MOVEMENT STATE 
A 6 6 - 8 0 1 6 8  
OXYGEN SATURATION AND DESATURATION T I M E S  I N  
CARDIAC MUSCLE AN0 CORRESPONDING VALUES CALCULATED 
FROM KROGH SUPPLY MODEL A 6 6 - B O 3 4 6  
EFFECTS OF GRADUAL OR SUDDEN ONSET OF H Y P O X I A  ON 
OXYGEN DEMAND A 6 6 - 8 0 3 8 7  
HYPOXIA PRODUCED BY I N H A L A T I O N  OF PURE NITROGEN 
AN0 I N T E R M I T T E N T  OXYGEN BREATHING I N  CATS 
A 6 6 - 8 0 3 8 8  
C A T A L Y T I C  A C T I V I T Y  
ENZYME CATALYST MECHANISMS, R E L A T I O N S H I P  BETWEEN 
ENZYME MOLECULAR STRUCTURE AN0 C A T A L Y T I C  
A C T I V I T Y *  AND FORMATION OF ENZYME I N T E R M E D I A T E  
PRODUCT S N 6 6 - 1 2 6 2 9  
CATECHOLAMINE 
EVALUATION OF STRESS BY Q U A N T I T A T I V E  CATECHOLAMINE 
A 6 6 - 8 0 1 6 2  
CATHODE RAY TUBE 
APPARENT MOVEMENT PHENOMENA ON CATHODE RAY TUBE 
D I S P L A Y S  - THRESHOLD DETERMINATIONS OF APPARENT 
MOVEMENTS OF PULSED L I G H T  SOURCES 
NASA-CR-342 N 6 6 - 1 2 1 6 2  
C E L L  D I V I S I O N  
EFFECT OF V I B R A T I O N  ON C E L L  D I V I S I O N  I N  BONE 
MARROW OF MOUSE N66-13 791 
CENTRAL NERVOUS SYSTEM 
HUMAN STRESS REACTIONS TO THREE-DAY MARCH, SLEEP 
OEPRIVATIONI FOOD AN0 OXYGEN STARVATION, NOTING 
CHANGES I N  CENTRAL NERVOUS SYSTEM FUNCTIONS 
A 6 6 - 1 4 0 8 0  
CENTRAL NERVOUS SYSTEM FUNCTION OF HUMAN SUBJECTS 
EXPOSED TO P H Y S I C A L  E X E R C l S E v  SLEEP OEPRIVATIONI  
STARVATIONv AND HYPOXIA A 6 6 - 8 0 1 9 1  
CONTROL OF V E S T I B U L A R  APPARATUS B Y  CENTRAL NERVOUS 
SYSTEM - PREVENTION OF MOTION S I C K N E S S  - 
AEROSPACE M E D I C I N E  
A D - 6 2 3 6 7 6  N66-14320 
CENTRIFUGAL S T R A I N  
ANATOMICAL S T U D I E S  I N  DOG ANESTHETIZED W I T H  
PENTOBARBITAL AN0 CHLORPROMAZINE AN0 SUBJECTED TO 
REPEATED PROLONGED P O S I T I V E  G A 6 6 -  12 3 6 2  
CENTRIFUGE 
ACCELERATION EFFECT ON FOOD REINFORCED ORL AN0 
FR SCHEDULES A 6 6 - 1 3 1 7 5  
CEREBRAL CORTEX 
FLUORESCENT E M I S S I O N  FROM CAT CEREBRAL CORTEX 
AMRL-TR-65-88 N66-12 385 
EFFECT OF V E S T I B U L A R  I R R I T A T I O N  ON E L E C T R I C A L  
A C T I V I T Y  OF CORTEX AN0 BASAL AREAS OF B R A I N  
FTO-TT-65-4 10/ l t 2 t 4  N 6 6 - 1 2 7 6 2  
CHEMICAL COMPOSITION 
METABOLISM AN0 CHEMICAL COMPOSITION OF CONNECTIVE 
T I S S U E  - F I B R O U S  AND NONFIBROUS PROTEINS 
N 6 6 - 1 2  63 5 
CHEMICAL COMPOUND 
METABOLIC S T U O I F S  flF FNFPCV PENSF 5Z:::CC;;GZ FCli 
AEROSPACE N U T R I T I O N  
AMRL-TR-64-12 1 N 6 6 - 1 3 5 9 4  
CHEMOTHERAPY 
PROPHYLAXIS A N 0  THERAPY OF R A D I A T I O N  I N J U R I F S  
CAUSED BY H I G H  ENERGY PROTON I R R A D I A T I O N  
N 6 6 - 1 2 4 6 1  
CHEMOTHERAPY OF V I R U S  INFECTIONS,  B I O L O G I C A L  PEST 
CONTROL, V I R U S  N U C L E I C  ACIOSI  AN0 V I R A L  GROWTH 
N 6 6 -  1 2 6 3 4  
C H I C K E N  
EMBRYONIC DEVELOPMENT OF C H I C K  AND FROG EGGS AN0 
R E S P I R A T I O N  O F  C H I C K E N  A N 0  MOUSE I N  SIMULATED 
SPACE C A B I N  ATMOSPHERE C O N S I S T I N G  OF H E L I U M  AN0 
OXYGEN A 6 6 - 8 0 3 1 5  
EFFECT OF R E P L A C I N G  ATMOSPHERIC NITROGEN BY 
H E L I U M  ON DEVELOPMENT OF C H I C K  EMBRYOS 
J P R S - 3 2 9 0 5  N 6 6 - 1 2 2 9 9  
CHLORELLA 
Q U A N T I T A T I V E  A N A L Y S I S  OF L I P I D  CONSTITUENTS I N  
CHLORELLA C E L L S  A 6 6 - 8 0 1 7 1  
SUBJECT INDEX 
L I G H T  INDUCED CHANGES I N  L I P I D S  OF CHLORELLA 
VULGAR1 S A b b - 8 0 2 4 6  
L I G H T  INDUCED ABSORPTION CHANGES AT 5 2 0  NM I N  
CHLORELLA PYRENOIOOSA AN0 T H E I R  RELATIONSHIP  TO 
TWO PIGMENT SYSTEM OF PHOTOSYNTHESIS 
A 6 b - 8 0 2 8 9  
STUDY OF MODE OF ACTION OF 3-/4-CHLOROPHENYL/-l t  
I -OIHETHYLUREA ON P H O T O 5 Y N l n t S i ~  i i i D  OXYCE?: 
PRODUCTION I N  CHLORELLA PYRENOIOOSA AS FUNCTION OF 
L I G H T  AN0 TEMPERATURE A 6 b - 8 0 2 9 0  
S IMPLE O S C I L L A T I O N S  I N  PHOTOSYNTHETIC OXYGEN 
EVOLUTION I N  CHLORELLA PYRENOIOOSA 
A b 6 - 8 0 2 9 1  
CHLORELLA AS SOURCE OF OXYGEN AN0 FOOD I N  SHINER, 
NOTROPIS A 6 6 - 8 0 3 3 5  
OPTIMAL SYSTEM OF CLORELLA CULTURE FOR HUMAN 
OXYGEN REQUIREMENTS A 6 6 - 8 0 3 3 6  
PREDICTING PRODUCTION I N  L I G H T  L I M I T E D  CONTINUOUS 
CULTURES OF ALGAE, CHLORELLA PYRENOIOOSA AN0 
OUNALIELLA TERTIOLECTA A b 6 - 8 0 3 5 1  
METHOD FOR PROCESSING HUMAN WASTE TO RECLAIM 
WATER U S I N G  CHLORELLA - BACTERIA SYSTEM 
A 6 6 - 8 0 3 9 1  
PHOTOSYNTHESIS I N T E N S I T Y  I N  CHLORELLA CULTURE AS 
DETERMINED BY SUSPENSION D E N S I T Y t  CARBON D I O X I D E  
CONCENTRATION, AN0 OTHER FACTORS 
A 6 6 - 8 0 3 9 8  
U T I L I Z A T I O N  OF MINERAL COMPONENTS I N  THE MEDIUM 
OF CHLORELLA PYRENOIDOSA CULTURES 
A b b - 8 0 3 9 9  
I L L U M I N A T I O N  AN0 C E L L  DENSITY EFFECTS ON GROWTH 
RATE OF CHLORELLA VULGARIS CULTURE 
A b b - 8 0 4 0 0  
CHOLESTEROL 
INFLUENCE OF SEVERAL PHYSICAL A C T I V I T I E S  ON 
BLOOD SERUM CHOLESTEROL CONCENTRATION I N  YOUNG MEN 
A b 6 - 8 0 3 5 6  
CHONDRITE 
CONTAMINATION OF CARBONACEOUS CHONDRITES BY 
ORDINARY V I A B L E  MICROORGANISMS. I S O L A T I N G  THREE 
TYPES OF BACTERIA ON VARIOUS METEORITES 
A b b - 1 3 3 3 9  
CHROMOSOME 
TUMORS I N  M I C E  AFTER THYMECTOMY AN0 X-RAY 
IRRAOIATIONI  AN0 CHROMOSOME ANOMALIES FROM 
T R I T I A T E D  THYMIDINE - RADIOBIOLOGY 
EUR-2462.F N b b - 1 2 4 3 1  
B I O L O G I C A L  EFFECTS OF H I G H  ENERGY PRUTuN AND 
X-RAY I R R A D I A T I O N  ON H E R E D I T Y  STRUCTURES OF 
RATS N 6 6 - 1 2 4 5 7  
R A D I A T I O N  S E N S I T I V I T Y  OF CHROMOSOME MUTATION I N  
WHITE BLOOD C E L L S  OF HUMANS, MONKEYS, AN0 
R A B B I T S  N 6 6 - 1 2 7 5 6  
C I R C U I T  
MEDICAL AND L I F E  SCIENCES, ELECTRIC POWER SYSTEMS, 
ENERGY CONVERSION, ELECTROMAGNETIC F IELDS,  
COMMUNICATIONI NONLINEAR CIRCUITS.  MATERIALS, 
AN0 CONTROL AN0 INFORMATION SYSTEMS 
A D - 6 2 2 2 0 2  N b 6 - 1 3 7 5 8  
CIRCULATOR 
F E A S I B I L I T Y  O F  USING ENERGY I N  BREATHING OXYGEN 
WHEN EXPANDED FROM STORAGE PRESSURE TO BREATHING 
PRESSURE TO POWER OXYGEN-CIRCULATING BLOWER AN0 
WATER C I R C U L A T I N G  PUMP 
AMRL-TR-65- 128 N 6 6 - 1 3 5 9 5  
CIRCULATORY SYSTEM 
E X E R C I S E  TOLERANCEI PLASMA VOLUME, REO CELL  MASS, 
TOTAL BLOOD VOLUME AN0 ORTHOSTATIC TOLERANCE 
DURING FOUR WEEKS OF BED REST A 6 6 - 1 3 3 5 4  
P H Y S I O L O G I C A L  PROBLEMS OF WEIGHTLESSNESS 
COLORIMETRY 
DISCUSSING MOTION SICKNESS, F L U I D  VOLUME CONTROL 
AN0 CHRONIC EFFECTS ON CIRCULATORY SYSTEM 
A b 6 - 1 4 0 7 1  
METHODS FOR SOMATIC C L A S S I F I C A T I O N  OF P I L O T S  OF 
DIFFERENT AGES ACCORDING TO STATUS OF FUNCTIONAL 
MUSCULAR, CIRCULATORY, AN0 RESPlRATORY C A P A C I T I E S  
AS RELATED TO T R A I N I N G  Abb-80  164 
C I V I L  A V I A T I O N  
HEAD-UP D I S P L A Y  / H U O l  U t V t L D P E t  FOR &GTOYA?!C 
LANDING I N  C I V I L  AIRCRAFT A 6 b - 1 2 8 8 4  
C R I T E R I A  FOR BODY BLOCKSi  ANTHROPOMORPHIC DUMMIES, 
AN0 INSTRUMENTATION FOR USE I N  S T A T I C  AN0 
DYNAMIC T E S T I N G  OF C I V I L  AIRCRAFT SEAT SYSTEMS 
FAA-ADS-20 N b b - 1 3 9 2 6  
STRESS IMPOSED ON AIRCREW I N  C I V I L  JET  AIRCRAFT 
DURING LONG F L I G H T  
OLR-FB-65-44 N b b - 1 4 2 6 1  
C I V I L  DEFENSE 
S T A T I S T I C A L  ANALYSIS  OF HEAT SYND!?OEIE CAUSES - 
ENVIRONMENTAL AN0 HUMAN FACTORS, AN0 PREVENTION 
AN0 A L L E V I A T I O N  I N  C I V I L  DEFENSE SHELTERS AN0 I N  
EMERGENCY S I T U A T I O N S  
1 0 - 6 2 3 5 7 8  N b b - 1 3 0 0 7  
CLEAN ROOM 
CLEAN ROOM BACTERIOLOGY - HEAT RESISTANCE OF SPORE 
FORMERS, MICROORGANISM I D E N T I F I C A T I O N S ,  HUMAN 
CONTACT CONTAMINATION 
NASA-CR-68729 N 6 b - 1 3 5 5 3  
CLOSED ECOLOGICAL SYSTEM 
F E A S I B I L I T Y  OF USING CHICKEN AN0 DUCK FOR 
ASTRONAUT FOOD I N  CLOSED ECOLOGICAL SYSTEM 
A b b - 8 0 3 0 8  
AMMONIA EFFECTS ON P H Y S I O L O G I C A L  FUNCTIONS OF M I C E  
I N  CLOSED ENVIRONMENT A b b - 8 0 3 9 0  
SENSORS FOR AUTOMATIC CONTROL AN0 REGULATION OF 
PHYSIOLOGICAL PROCESSES OF PLANTS I N  CLOSED 
SYSTEMS A 6 b - 8 0 3 9 6  
CHINESE CABBAGE SPROUTS GROWN AEROPONICALLY I N  
CLOSED ECOLOGICAL SYSTEM AS AFFECTED BY 
M I N E R A L I Z E D  PRODUCTS OF HUMAN WASTE 
A b b - 8 0 3 9 1  
CLOTHING 
STUDY OF COMFORTABLE CLOTHING FOR ASTRONAUTS 
DURING 30-DAY TESTS WITHOUT WASHING I N  A I R  
CDNOITIONEO SPACE C A B I N S  I N  R E L A T I O N  TO S K I N  
CON01 T I O N  A 6 6 - 8 0 3 1 4  
COCHLEA 
CHANGES I N  FUNCTION AN0 RECIPROCAL ACTION OF 
VESTIBULAR APPARATUS COMPONENTS, OTOLITHS AN0 
CUWJLAz OF MAN DURING G R A V I T A T I O N A L  CHANGES 
INCLUDING WEIGHTLESSNESS i66-80302 
COCKPIT  
COCKPIT D I S P L A Y  CORRECTION METHODS USED I N  DESIGN 
OF TRIDENT A I R C R A F T  A 6 6 - 1 2 6 8 2  
HUMAN PERCEPTUAL MECHANISM DEFINED BY 
PSYCHOLOGICAL RESEARCH AN0 A P P L I E D  TO A I R C R A F T  
COCKPIT D I S P L A Y  DESIGN A 6 b - 1 2 8 8 3  
M L O  A C C L I N A T I Z A T I O N  
METABOLISM OF C A R N I T I N E  I N  MUSCLE OF COLD 
ACCLIUATEO RAT A 6 6 - 8 0 1 5 2  
COLD TOLERANCE / B I O L /  
EFFECTS OF COLD AN0 ABNORMAL ATMOSPHERE DISCUSSING 
HYPOTHERMIA AN0 H Y P O X I A  166-14067 
TOLERANCE L I M I T S  TO HYPERCAPNIA, ANOXIA INDUCED 
TOLERANCE RELATIONSHIP  BETWEEN EFFECTS OF INTERNAL 
AN0 EXTERNAL COLD AN0 D IFFERENT FORMS OF ANOXIA I N  
RAT A66-80  189 
COLORIMETRY 
NUCLEAR FAST REO TECHNIOUE OF C A L C I U M  I N  SERUM, 
PAROTID F L U I D  AN0 URINE I N  WEIGHTLESS STATE 
A 6 6 - 1 3 3 4 7  
1-11 
COMMAND CONTROL SUBJECT I N D E X  
COMMAND CONTROL 
AUTOMATIC COMMAND CONTROL SYSTEM U S I N G  PHONETIC 
V O I C E  PATTERN RECOGNIT ION A 6 6 - 1 3 4 9 6  
COMMUNICATION 
U S I N G  COMPUTER ANALYZED SPEECH S I G N A L S  
F A C I L I T A T I N G  BETTER COMMUNICATION OF MAN WITH 
MACHINES A 6 6 - 8 0 3 3 4  
L I P R E A D I N G  AS V I S U A L  METHOD OF SPEECH RECOGNIT ION 
AN0 COMMUNICATION A 6 6 - 8 0 3 9 3  
MEDICAL AN0 L I F E  SCIENCES, E L E C T R I C  POWER SYSTEMS, 
ENERGY CONVERSION, ELECTROMAGNETIC F I E L D S ,  
COMMUNlCATIONt NONLINEAR C I R C U I T S ,  MATERIALS, 
AN0  CONTROL A N 0  INFORMATION SYSTEMS 
A D - 6 2 2 2 0 2  N66-  1 3 75 8 
COMMUNICATION SYSTEM 
HUMAN FACTORS E V A L U A T I O N  OF COMMUNICATIONS 
EQUIPMENT SWITCH ACTUATORS UNDER S IMULATED SPACE 
CRAFT AN0 OROINARY CONDIT IONS A 6 6 - 8 0 1 4 8  
VERBAL COMMUNICATION I N T E L L I G I B I L I T Y  I N  OXYGEN- 
H E L I U M  AN0 OTHER BREATHING MIXTURES I N  LOW 
PRESSURE CHAMBER A 6 6 - 8 0 1 9 9  
RELATIONSHIP  BETWEEN ANTISUBMARINE HELICOPTER 
TEAM PERFORMANCE AN0 COMMUNICATIONS FLOW W I T H I N  
TEAM DURING S IMULATED ATTACK 
NAVTRADEVCEN-1537-1 N 6 6 - 1 3 9 7 2  
COMPENSATORY TRACKING 
MATHEMATICAL MODEL OF HUMAN COMPENSATORY TRACKING 
BEHAVIOR A 6 6 - 8 0 1 4 9  
COMPENSATORY TRACKING BEHAVIOR AS AFFECTED B Y  
KNOWLEDGE OF PERFORMANCE L E V E L  A 6 6 - 8 0 1 5 0  
THEORY FOR O E T E R M I N I S T l C  CHARACTERIZATION OF T I M E  
VARYING DYNAMICS OF HUMAN OPERATOR PERFORMANCE 
TRACKING TASK. 666-80185 
COMPUTER 
P R I N C I P L E S  OF MATHEMATICAL LOGIC AN0 P R O B A B I L I T Y  
THEORY I N  COMPUTER D I A G N O S I S  OF OISEASES 
J P R S - 3 3 1 6 1  N 6 6 - 1 3 0 3 2  
COMPUTER METHOD 
HUMAN USE OF SHORT-TERM MEMORY I N  PROCESSING 
INFORMATION ON COMPUTER CONSOLE 
A 6 6 - 8 0 1 5 1  
COMPUTER ANALYSIS  OF ELECTROENCEPHALOGRAPHIC 
RECORDING DURING ENVIRONMENTAL STRESSES OF SPACE 
F L I G H T  A 6 6 - 8 0 1 6 5  
T E L L I N G  COMPUTER HOW TO EVALUATE MULTID IMENSIONAL 
S I T U A T I O N S  AN0 TERMINOLOGY AN0 S T A T I S T I C S  FOR 
DETERMINING PERFORMANCE OF D E C I S I O N  MAKER 
666-80184 
U S I N G  COMPUTER ANALYZED SPEECH S I G N A L S  
F A C I L I T A T I N G  BFTTFP rCu"C!!:CAT:CE GF i i ~ ~  W I  I H  
r l A L H l N E S  A 6 6 - 8 0 3 3 4  
U S E  OF ELECTRONIC COMPUTERS I N  SPACE BIOLOGY 
A 6 6 - 8 0 3 6 6  
P O S S I B I L I T I E S  OF U T I L I Z A T I O N  OF ELECTRONIC L O G I C A L  
SYSTEMS FOR AUTOMATIC MEDICAL CONTROL OF 
SPACECRAFT PERSONNEL A 6 6 - 8 0 3 6 8  
COMPUTER PROGRAM 
FORTRAN COMPUTER PROGRAM FOR EVALUATION OF POST 
I R R A D I A T I O N  SURVIVAL T I M E S  - A N I M A L  STUDY 
UCL A- 12- 5 1  3 
COMPUTER PROGRAMS FOR REDUCING METABOLIC DATA 
O B T A I N E D  B Y  S C I N T I L L A T I O N  COUNTERS 
L A - 3 2 9 8  N 6 6 - 1 3 4 3  1 
N66-  129 1 7 
CONCORDE A IRCRAFT 
HUMAN FACTORS I N  CONCORDE SST PROGRAM 
A66-  13351 
CONFERENCE 
I N T E R N A T I O N A L  SYMPOSIUM ON B A S I C  ENVIRONMENTAL 
PROBLEMS OF MAN I N  SPACE A T  PARIS ,  FRANCE 
I N  OCTOBER 1962 A 6 6 - 1 4 0 6 3  
SYMPOSIUM ON B IOCHEMICAL RESEARCH I N  MAINLAND 
JPRS-33002  N66-12  626 
CONFERENCES ON AEROSPACE M E D I C I N E  - ASTRONAUT 
PERFORMANCE, ELECTROPHYSIOLOGICAL STUDIES ON 
VOSKHOO MANNED SPACECRAFT, AN0 MATHEMATICAL 
METHODS 
J P R S - 3 2 8 0 8  N 6 6 - 1 2 6 5 7  
SUMMARIES OF REPORTS G I V E N  AT CONFERENCE ON 
A P P L I C A T I O N  OF MATHEMATICAL METHODS I N  AEROSPACE 
M E D I C I N E  N 6 6 - 1 2 6 6 0  
COMPILATION O F  PAPERS PRESENTED AT PHYSIOLOGY 
CONFERENCE 
FTD-TT-65 -47 /1&2  N 6 6 - 1 3 2 2 4  
CHINA 
CONNECTIVE T I S S U E  
METABOLISM AN0 CHEMICAL COMPOSIT ION OF CONNECTIVE 
T I S S U E  - FIBROUS AN0 NONFIBROUS PROTEINS 
N 6 6 - 1 2 6 3 5  
CONTAINER 
SPACE RELATED MOLECULAR B IOLOGY AN0 MOLECULAR 
ORGANIZATION O F  EXTRATERRESTRIAL MATTER - D E S I G N  
AN0 CONSTRUCTION OF H I G H  VACUUM CONTAINER FOR 
TRANSFER OF EXTRATERRESTRIAL  COLLECTING SURFACES 
NASA-CR-68844 N 6 6 - 1 3 8 3 0  
CONTAMI N I T  I O N  
CONTAMINATION OF CARBONACEOUS CHONDRITES BY 
ORDINARY V I A B L E  MICROORGANISMSI I S O L A T I N G  THREE 
TYPES OF BACTERIA  ON VARIOUS METEORITES 
A 6 6 - 1 3 3 3 9  
REDUCTION OF B A C T E R I A L  O I S S E M I N A T I O N  FROM HUMANS 
AN0 SURFACE CONTAMINATION BY MICROORGANISMS 
NASA-CR-68090 N 6 6 - 1 2 2 5 0  
CLEAN ROOM BACTERIOLOGY - HEAT RESISTANCE OF SPORE 
FORMERSI MICROORGANISM I D E N T I F I C A T I O N S t  HUMAN 
CONTACT CONTAMINATION 
NASA-CR-68729 N66-  13 5 5 3  
CONTROL D E V I C E  
HUMAN FACTORS EVALUATION OF COMMUNICATIONS 
E W I P M E N T  SWITCH ACTUATORS UNDER S IMULATED SPACE 
CRAFT A N 0  OROINARY CONDIT IONS A 6 6 - 8 0 1 4 8  
CONTROL SIMULATOR 
N A V I G A T I O N  AN0 CONTROL S I M U L A T I O N  PORTION OF 
OVERALL MANNED SPACE C A B I N  TEST PROGRAM 
A l A A  PAPER 65-277 
tRROR AN0 CONTROL E F F I C I E N C Y  A N A L Y S I S  OF P I L O T S  
EXPOSED TO S IMULATED P I T C H *  ROLL, YAW, A N 0  
A L T I T U D E  V A R I A T I O N S  
NASA-CR-68219 N 6 6 - 1 2 1 9 5  
A 6 6 - 1 2 7 7 6  
CONTROL SVCTFM 
MATHEMATICAL MODEL OF HUMAN COMPENSATORY TRACKING 
BEHAVIOR A 6 6 - 8 0 1 4 9  
CONVERGENCE 
ROLE OF CONVERGENCE I N  STEREOSCOPIC V I S I O N  
A 6 6 - 8 0 2 8 8  
COOLING SYSTEM 
THREE AIR-COOLED AN0 ONE WATER-COOLED PRESSURE 
S U I T  EVALUATED I N  HOT ENVIRONMENTS 
A 6 6 - 1 2 3 6 0  
E V A L U A T I O N  OF A I R  V E N T I L A T E D  CLOTHING SYSTEM 
REGULATING HEAT LOSS DURING EXTRAVEHICULAR 
A C T I V I T Y  I N  SPACE A 6 6 - 8 0 1 5 7  
SEMICONDUCTOR D E V I C E  FOR SUBJECTING SHALL  
EXPERIMENTAL ANIMALS TO HYPOTHERMIA 
A 6 6 - 8 0 3 2 8  
AUTOMATIC D E V I C E  FOR PROOUCING CONTROLLED 
HYPOTHERMIA I N  A N I M A L S  AND HUMANS 
666-80330 
AUTOMATIC I N D U C T I O N  OF HYPOTHERMIA I N  DOGS, I T S  
COURSE, REWARMING, AN0 AFTEREFFECTS 
1-12 
SUBJECT INDEX 
~~~~ 
DATA RECORDING 
A 6 6 - 8 0 3 9 9  A 6 6 - 8 0 3 3 3  
C O R I O L I S  EFFECT 
C O R I O L I S  ACCELERATION EFFECT ON HUMAN HEART 
A 6 6 - 8 0 3 1 7  
HUMAN ELECTROENCEPHALOGRAM, REACTION TIME, AND 
TOLERANCE DURING C O R I O L I S  ACCELERATION DIRECTED 
D't!: TI! CUES? A66-80  3 18 
CORNEA 
B IOLOGICAL EFFECT OF H I G H  ENERGY PROTON 
I R R A D I A T I O N  ON CORNEAL E P I T H E L I A  OF MICE 
N 6 6 - 1 2 4 5 6  
CORONARY CIRCULATION 
PLANE CRASH AS RESULT OF P I L O T S  CORONARY DISEASE, 
D ISCUSSING PREVENTION AN0 R E H A B I L I T A T I O N  
~66-14387 
OXYGEN SATURATION AN0 DESATURATIDN T IMES I N  
CARDIAC MUSCLE AND CORRESPONDING VALUES CALCULATED 
FROM KROGH SUPPLY MODEL A 6 6 - 8 0 3 4 0  
COSMIC R A D I A T I O N  
B IOLOGICAL C H A R A C T E R I S T I C S  AN0 PHYSICAL CONDIT IONS 
OF SPACE FL IGHTS,  SUCH AS LOW PRESSURE, I O N I Z I N G  
R A D I A T I O N v  NOISE,  ACCELERATION, WEIGHTLESSNESS, 
A R T I F I C I A L  ATMOSPHERE, FEEDING PROBLEMS, ETC 
A 6 6 - 1 4 0 6 6  
B IOLOGICAL EFFECTS OF COSMIC R A D I A T I O N  UNDER 
LABORATORY AN0 F L I G H T  C O N O I T I O N S  ON VARIOUS CRAFT 
TO STUDY MEASURES FOR PHARMACOLOGICAL AND 
B IOLOGICAL PROTECTION A 6 6 - 1 4 0 7 7  
R A D I A T I O N  EFFECTS UNDER SPACE F L I G H T  CONDITIONS, 
DOSIMETRIC CONTROL, AN0 ADMISSABLE R A D I A T I O N  
LEVEL DETERMINATION N 6 6 - 1 2 4 5 2  
COUNTING RATE COMPUTER 
NUCLEAR R A D I A T I O N  MEDICINE - METHODS OF RECORDING 
COUNTING RATE 
ORNL-P-1383 N 6 6 - 1 2 8 9 9  
CROSS CORRELATION 
COMPARISON OF CROSS CORRELATION AND 
ORTHOGONALIZE0 EXPONENTIAL ANALYSES BY 
REGRESSION A N A L Y S I S  FOR I O E N T I F I C A T I O N  OF HUMAN 
P I L O T  DYNAMIC RESPONSE CHARACTERISTICS 
NASA-CR-68701 N 6 6 - 1 3 5 1 6  
CRYOGENIC TEMPERATURE 
SURVIVAL  OF MICROORGANISMS EXPOSE0 TO SHUCK WAVE 
AN0 CRYOGENIC TEMPERATURE DURING WHOLE A I R  
SAMPLING OF UPPER ATMOSPHERE 
NASA-CR-68421 N 6 6 - 1 3 0 9 5  
CRYOSTAT 
H I S T O C H E M I C A L  USE OF FRESH CUT T ISSUE SHEET - 
C u i  S i i E i i  AT:ACUYCUT I?! LnU TFMPERATURE 
CRYOSTAT, AND FREEZING AND CUTTING TECHNIQUE 
N66-  1237 1 
CULTURE / B I O L /  
P R E D I C T I N G  PRODUCTION I N  L I G H T  L I M I T E D  C D N T I N U W S  
CULTURES OF ALGAE, CHLORELLA PYRENOIDOSA AND 
D U N A L I E L L A  TERTIOLECTA A 6 6 - 8 0 3 5 1  
CULTURE TECHNIPUE 
OPTIMAL SYSTEM OF CLORELLA CULTURE FOR HUMAN 
OXYGEN REPUIREMENTS A 6 6 - 8 0 3 3 6  
METHOD FOR PROCESSING HUMAN WASTE TO RECLAIM 
WATER U S I N G  CHLORELLA - BACTERIA SYSTEM 
A 6 6 - 8 0 3 9 1  
CHINESE CABBAGE SPROUTS GROWN AEROPONICALLY I N  
CLOSED ECOLOGICAL SYSTEM AS AFFECTED BY 
M I N E R A L I Z E D  PRODUCTS OF HUMAN WASTE 
A 6 6 - 8 0 3 9 7  
PHOTOSYNTHESIS I N T E N S I T Y  I N  CHLORELLA CULTURE AS 
DETERMINED BY SUSPENSION DENSITY.  CARBON D I O X I D E  
CONCENTRATION, AND OTHER FACTORS 
A 6 6 - 8 0 3 9 8  
U T I L I Z A T I O N  OF MINERAL COMPONENTS I N  THE MEDIUM 
OF CHLORELLA PYRENOIOOSA CULTURES 
I L L U M I N A T I O N  AN0 CELL D E N S I T Y  EFFECTS ON GROWTH 
RATE OF CHLORELLA VULGARIS CULTURE 
A 6 6 - 8 0 4 0 0  
CUTTING 
HISTOCHEMICAL USE OF FRESH CUT T I S S U E  SHEET - 
CUT SHEET ATTACHMENT I N  LOW TEMPERATURE 
CP.YI!CT!T: ANn FREEZING AND CUTTING TECHNIPUE -___. 
Nbb-lL3I I 
CYBERNETICS 
CYBERNETICS ROLE I N  SPACE F L I G H T  INCLUDING CONTROL 
C I R C U I T S  FOR GUIDANCE AND ELECTRONIC EPUIPMENT 
AUTOMATION AND DEVELOPMENT A 6 6 - 1 3 4 9 5  
CYBERNETIC DEVICES USE0 I N  MEDICAL PRACTICE,  AN0 
CYBERNETIC SYSTEMS FOR NEUROLOGICAL STUDIES AND 
DIAGNOSTIC TECHNIPUES 
JPRS-32 3 4 4  N66-12 7 2 8  
DEVELOPMENT OF CYBERNETICS AS SCIENCE TO PRODUCE 
PRACTICAL MACHINES AND TO B E N E F I T  SGCiETY - 
COMMUNIST CHINA N 6 6 - 1 2 7 5 2  
CYTOLOGY 
HUMAN CELLS AND GENETIC CHANGES I N  ESCHERICHIA  
DURING EXPOSURE STRESSES OF SPACE F L I G H T  ON VOSTDK 
SPACECRAFT A 6 6 - 8 0 3 7 2  
D 
DARK ADAPT I O N  
AFTERIMAGES PRODUCED BY BLACK AND L I G H T  TARGETS 
VIEWED PERIPHERALLY BY DARK ADAPTED SUBJECTS 
A 6 6 - 8 0 1 7 5  
DATA A C P U I S I T I O N  
MANNED SPACE F L I G H T  PROGRAM H I T H  B IOMEDICAL DATA 
COLLECTION FOR INTEGRATION OF CREWMAN I N T O  
SPACECRAFT OP €RAT I O N  A 6 6 - 1 4 0 9 0  
ENERGY PATTERNS FROM SPACE ACCESSIBLE TO HUMAN 
SENSES THROUGH DATA SENSORS AND INFORMATION 
A C Q U I S I T I O N  A 6 6 - 1 4 0 9 3  
DATA A C Q U I S I T I O N t  CONVERSION, HANDLING, ANALYSIS,  
AN0 RECORDING SYSTEM FOR PSYCHOPHYSIOLOGICAL 
STRESS 
AMRL-TOR-64-64 N 6 6 - 1 4 3 1 5  
DATA ANALYSIS  
DATA ACQUIS IT IONI  CONVERSION, HANDLING, ANALYSIS,  
AND RECORDING SYSTEM FOR PSYCHOPHYSIOLOGICAL 
STRESS 
AMRL-TOR-64-64 N 6 6 - 1 4 3 1 5  
OAT& CONVERSION 
DATA A C P U I S I T I D N ~  CONVERSION, HANDLING, ANALYSIS,  
AND RECORDING SYSTEM FOR PSYCHOPHYSIOLOGICAL 
STRESS 
AMRL-TOR-64-64 N 6 6 - 1 4 3 1 5  
DATA HAMDL I N G  SYSTEM 
DATA A C P U I S I T I O N ,  CONVERSION, HANDLING, ANALYSIS,  
AND RECORDING SYSTEM FOR PSYCHOPHYSIOLOGICAL 
STRESS 
AMRL-TOR-64-64 N 6 6 - 1 4 3 1 5  
DATA PROCESSING 
T E L L I N G  COMPUTER HOW TO EVALUATE M U L T I O I M E N S I O N A L  
S I T U A T I O N S  AND TERMINOLOGY AND S T A T I S T I C S  FOR 
DETERMINING PERFORMANCE OF D E C I S I O N  MAKER 
A 6 6 - 8 0 1 8 4  
AUTOMATIC RECORDING AN0 PROCESSING OF DATA 
REGARDING A R T I C U L A T I O N  OF SPEECH 
A 6 6 - 8 0 3 9 2  
I N V E S T I G A T I V E  AN0 AUTOMATIC CONTROL DATA 
PROCESSING APPLICATIONS I N  BIOASTRONAUTICS 
N 6 6 - 1 2 2 2 0  
DATA RECORDING 
DATA ACQUIS IT ION,  CONVERSION, HANDLING, ANALYSIS,  
AN0 RECORDING SYSTEM FOR PSYCHOPHYSIOLOGICAL 
STRESS 
AWL-TOR-64-64 N 6 6 - 1 4 3 1 5  
1-13 
DATA REDUCTION SUBJECT I N D E X  
DATA REDUCTION 
COMPUTER PROGRAMS FOR REDUCING METABOLIC DATA 
O B T A I N E D  BY S C I N T I L L A T I O N  COUNTERS 
L A - 3 2 9 8  N66-  1343 1 
D E  H A V I L L A N D  O H . 1 2 1  A I R C R A F T  
C O C K P I T  D I S P L A Y  CORRECTION METHODS USED I N  DESIGN 
OF TRIDENT AIRCRAFT A 6 6 - 1 2 8 8  2 
DEATH 
HETEROGENOUS CHARACTER OF SLOW WAVES OF DELTA 
RHYTHM OCCURRING DURING ANOXIC C L I N I C A L  DEATH AN0 
REANIMATION I N  DOGS A 6 6 4 0 3 5 2  
D E C I  S I O N  
T E L L I N G  COMPUTER HOW TO EVALUATE MULTIDIMENSIONAL 
S I T U A T I O N S  A N 0  TERMINOLOGY AND S T A T I S T I C S  FOR 
DETERMINING PERFORMANCE OF D E C I S I O N  MAKER 
A b 6 - 8 0 1 8 4  
D E C I S I O N  MAKING 
D E C I S I O N  MAKING EFFECTS OF TWO SOURCES OF 
UNCERTAINTY D E C I S I O N  666-80274 
JUDGMENTS OF SAMENESS OF TONES AND TONE 
DIFFERENCE - EXPERIMENTS ON D E C I S I O N  T I M E  
A 6 6 - 8 0 3 5 5  
DECOMPRESSION S I C K N E S S  
ROLE O F  ADIPOSE T I S S U E  OF WELL-FED AN0 STARVED 
GUINEA P I G S  I N  OECOMPRESSION SICKNESS 
A b 6 - 8 0 2 9 4  
DEHYDRATION 
HEAT STRESS AND M I N I M A L  DEHYDRATION EFFECT UPON 
HUMAN TOLERANCE TO P O S I T I V E  ACCELERATION 
A 6 6 - 1 2 3 5 3  
DEHYDRATION OF SUBJECTS DURING PROLONGED BED REST 
AS AFFECTED BY 9 ALPHAFLUOROHYOROCORTlSONE 
166-80196 
S U I T A B I L I T Y  OF TEXTUROMETER FOR MEAT TEXTURE 
DESCRIPTION - HARDNESS, COHESIVENESS, 
E L A S T I C I T Y ,  CHEWINESSV AND WATER RELEASE OF 
FRESH AND FREEZE DEHYDRATED MEATS 
FO-17 N 6 6 - 1 4 0 2 0  
DEHYDROGENATION 
COMPARISON METHODS FOR R E L A T I O N S H I P  AMONG 
ENZYMES THAT ARE SAME BUT BFLONG TO DIFFERENT 
ORGANISMS A 6 6 - 1 3 3 6 7  
DEOXYRlt?ONUCLEIC A C I D  /DNA/ 
SPACE R A D I A T I O N  OF SOLAR AN0 COSMIC O R I G I N  AND 
B I O L O G I C A L  EFFECTS, E X A M I N I N G  DNA STRUCTURE AND 
R A D I A T I O N  INOUCEO CHANGES A 6 6 - 1 3 8 9 7  
B I O L O G I C A L  MECHANISMS FOR MEMORY - NEURON 
E X C I T A T I O N ,  N U C L E I C  A C I D  METABOLISM, AN0 PROTEIN 
SYNTHESIS MECHANISM - DEOXYRIBONUCLEIC A C I D  
J P R S - 3 2 8 0 9  N 6 6 - 1 2 2 6 9  
EFFECTS O F  I O N I Z I N G  X- AND GAMMA RAP!A.?!!?! 2: 
YECIAIMIUUNULLEIC A C I D  
EUR-2471.F N66-  14092 
D E P O S I T I O N  
WHOLE BODY D E P O S I T I O N  OF P A R T I C L E S  AS FUNCTION OF 
VARIOUS PHYSICAL AN0 CHEMICAL PARAMETERS 
N 6 6 - 1 2 6 8 4  
DESERT ADAPTATION 
SWEAT CHLORIDE CONCENTRATION AN0 RATE, METABOLIC 
RATE, S K I N  AN0 BODY TEMPERATURES OF YOUNG AN0 OLD 
MALES WALKING I N  DESERT ENVIRONMENT 
A 6 6 - 8 0 2 1 7  
DETECTION 
F I S S I O N  PRODUCT I N H A L A T I O N  PROGRAM - GAMMA RAY 
DETECTION SYSTEM FOR B I O L O G I C A L  SAMPLES 
L F - 2 8  N 6 6 - 1 2 5 8  1 
0 I AGNOSI S 
D I A G N O S I S  C R I T E R I A  FOR GLAUCOMA I N  P I L O T S  AN0 
F L I G H T  FITNESS. A 6 6 - 8 0 2 0 5  
CYBERNETIC DEVICES U S E 0  I N  MEDICAL PRACTICE, A N 0  
CYBERNETIC SYSTEMS FOR NEUROLOGICAL S T U D I E S  AND 
D I A G N O S T I C  TECHNIQUES 
J P R S - 3 2 3 4 4  N66-12728 
P R I N C I P L E S  OF MATHEMATICAL L O G I C  AN0 P R O B A B I L I T Y  
THEORY I N  COMPUTER D I A G N O S I S  OF D I S E A S E S  
J P R S - 3 3 1 6 1  N66-13032 
D I G I T A L  COMPUTER 
HUMAN PERFORMANCE AN0 L I F E  SUPPORT SYSTEMS I N  
SPACE MONITORED BY D I G I T A L  COMPUTER WHICH CAN 
S I M U L A T E  C L I N I C A L  L O G I C  - BIOASTRONAUTICS 
N 6 6 - 1 2 2 1 9  
D I G I T A L  TECHNIQUE 
A P P L I C A T I O N  O F  D I G I T A L  COMPUTATION TECHNIQUES FOR 
ON L I N E  D I S P L A Y  OF PULMONARY NITROGEN WASHOUT AND 
COMPARISON OF DATA W I T H  CONVENTIONAL TECHNIQUES 
A 6 b - 8 0 2 3  1 
D I S E A S E  
DERMATOLOGICAL C O N D I T I O N S  OF HUMAN S K I N  AS RESULTS 
A 6 6 - 8 0 2 4 7  OF HEAT AN0 H U M I D I T Y  
INCIDENCE,  MORPHOLOGY, AND ETIOLOGY OF M I L I A R I A  
OCCURRING DURING EXPOSURE TO HOT ENVIRONMENT 
Ab6-BO253 
P R I N C I P L E S  OF MATHEMATICAL L O G I C  AND P R O B A B I L I T Y  
THEORY I N  COMPUTER D I A G N O S I S  OF D I S E A S E S  
J P R S - 3 3 1 6 1  N 6 b - 1 3 0 3 2  
CARDIOVASCULAR A N 0  RESPIRATORY D I S E A S E  I N  FORMER 
F L I G H T  STUDENTS - AEROSPACE M E D I C I N E  
NASA-CR-68541 N b 6 - 1 3 1 6 5  
D I S P L A Y  SYSTEM 
LANDING TASK AN0 P I L O T  ACCEPTANCE OF D I S P L A Y S  FOR 
L A N D I N G  I N  REDUCED WEATHER MINIMUMS 
A I A A  PAPER 65-722 A 6 t -  12 579 
COCKPIT D I S P L A Y  CORRECTION METHODS USED I N  D E S I G N  
OF TRIDENT AIRCRAFT 
HUMAN PERCEPTUAL MECHANISM D E F I N E D  B Y  
PSYCHOLOGICAL RESEARCH AN0 A P P L I E D  TO AIRCRAFT 
COCKPIT D I S P L A Y  D E S I G N  A 6 b -  1 2  88 3 
HEAD-UP D I S P L A Y  / HUD/ DEVELOPED FOR AUTOMATIC 
L A N D I N G  I N  C I V I L  A I R C R A F T  A 6 b - 1 2 8 8 4  
OPTIMAL CONTROL D I S P L A Y  R E L A T I O N S H I P S  I N  GENERAL 
TRACKING I N C L U D I N G  P I L O T I N G  AND RADAR TRACKING 
OPERATI  ON A b 6 - 1 3 3 4 9  
HUMAN PERFORMANCE C H A R A C T E R I S T I C S  I N  MANUAL 
CONTROL TASKS, A N 0  TECHNIQUES FOR DATA A N A L Y S I S  
AND SYSTEMS S I M U L A T I O N  
NASA-CR-68981 N 6 6 - 1 4 2 9 0  
A b 6 - 1 2 8 8 2  
D I S T R I B U T I O N  FUNCTION 
D I S T R I B U T I O N  F U N C T I O N  OF H E L I U M  CLEARANCE T I M E  
CONSTANT I N  HEALTHY AN0 D I S E A S E D  LUNGS OF HUMAN 
SUBJECTS . . - -  .,UL>L 
NEW METHOD FOR A N A L Y S I S  OF D I S T R I B U T I O N  OF 
MECHANICAL T I M E  CONSTANTS I N  LUNG 
A L L  on..-.- 
A 6 b - 8 0 2 3 8  
D I U R N A L  RHYTHM 
B I O L O G I C A L  CLOCKS AN0 ENVIRONMENTAL INFLUENCES 
A 6 6 - 8 0 2 8 7  
FREQUENCY A N A L Y S I S  OF D I U R N A L  P E R I O D I C I T Y  I N  HUMAN 
ELECTROENCEPHALOGRAM A 6 6 - 8 0 3 9 5  
006 
ENDOCRINE AN0 METABOLIC RESPONSE OF DOGS TO WHOLE 
BODY V I  BRAT I O N  A66-BO 194 
PULMONARG GAS EXCHANGE IN DOGS DURING L i a u I o  
BREATHING UNDER HYPERBARIC OXYGENATION 
A 6 6 - 8 0 2 3 0  
V E N T I L A T I O N  OF DOGS I N  RESPONSE TO PRESSURE AND 
E L E C T R I C  S T I M U L A T I O N  OF MUSCLE AFFERENTS 
A b b - 8 0 2 3 4  
E M E T I C  EFFECT OF APOMORPHINE AS RELATED TO 
DURATION OF R O T A T I O N  OR O S C I L L A T I O N  EXPOSURE I N  
1-14 
DOGS 
SUBJECT INDEX ELECTROCARDIOGRAM 
A 6 6 - 8 0 3 2 6  
METHOD FOR REGISTERING P O T E N T I A L S  OF AUTONOMIC 
NERVES DURING CONTINUOUS EXPERIMENT I N  DOGS 
A 6 6 - 8 0 3 3 1  
AUTOMATIC INDUCTION OF HYPOTHERMIA I N  DOGS, I T S  
COURSE, REWARMING, AN0 AFTEREFFECTS 
8 6 6 - 8 0 3 3 3  
C L I N I C A L  MANIFESTATIONS OF RESPIRATORY ALKALOSIS  
A b 6 - 8 0 3 4 8  
REFLEX EFFECTS OF CEPHALIC  HYPOXIA,  HYPERCAPNIA, 
AN0 ISCHEMIA UPON VENTRICULAR C O N T R A C T I L I T Y  I N  
DOGS. 6 6 6 - 8 0 3 5 0  
HETEROGENOUS CHARACTER OF SLOW WAVES OF DELTA 
RHYTHM OCCURRING DURING ANOXIC C L I N I C A L  DEATH AN0 
REANIMATION I N  DOGS A 6 6 - 8 0 3 5 2  
RENAL C lRCULATION OF DOG AS AFFECTED BY 
ANGIOTENSIN A66-804C4 
CHANGES I N  MYOCARDIAL OXYGEN PRESSURE OF DOGS 
DURING ASCENT AN0 ACCELERATION DETERMINED BY 
POLAROGRAPHIC ELECTRODES IMPLANTED I N  HEART 
MUSCLES 
J P R S - 3 3 0 6 6  N b b - 1 2 2 7 1  
DOSIMETRIC I N V E S T I G A T I O N S  AN0 S H I E L D I N G  STUDIES 
USING SYNCHROCYCLOTRON - I R R A D I A T I O N  OF 
ANIMALS BY H I G H  ENERGY PROTONS, AN0 R A D I A T I O N  
RESISTANCE OF P L A S T I C S  N 6 6 - 1 2 4 5 3  
PATHOLOGICAL EFFECTS OF X-RAY I R R A D I A T I O N  ON 
GASTROINTESTINAL SYSTEM I N  DOGS - R A D I A T I O N  
SICKNESS 
F T O - T T - 6 4 - 9 1 0 / l & Z t 3 & 4  N 6 6 - 1 2 6 0 7  
CLEARANCE RATE OF CALCIUM-45 I N  DOGS AFTER 
INTRAVENOUS I N J E C T I O N  AND BLOOD D I S T R I B U T I O N  
BETWEEN MARROW AN0 BONE 
T 1 0 - 2 1 3 3 9  N 6 6 - 1 3 0 5 1  
P A R T I A L  PRESSURE OF OXYGEN AND CARBON D I O X I D E ,  
HYHROGEN I O N  CONCENTRATION, HEMOGLOBIN 
SATURATION, AN0 TEMPERATURE OF DOG BLOOD 
ANALYZED U S I N G  D I G I T A L  COMPUTER 
SAM-TR-65-39 N 6 6 - 1 3 2 0 9  
DOSIMETER 
R A D I A T I O N  EFFECTS UNDER SPACE F L I G H T  CONDITIONS, 
DOSIMETRIC CONTROL, AN0 ADMISSABLE R A D I A T I O N  
LEVEL DETERMINATION N b b - 1 2 4 5 2  
DOS IMETRY 
OOSIMETRIC I N V E S T I G A T I O N S  AN0 S H I E L D I N G  STUDIES 
USING SYNCHROCYCLOTRON - I R R A D I A T I O N  OF 
ANIMALS BY H I G H  ENERGY PROTONS, AN0 R A D I A T I O N  
RESISTANCE OF PLASTICS N 6 6 - 1 2 4 5 3  
R A D I A T I O N  HAZARDS CONTROL - A I R  MONITORS. F I L M  
S E N S I T I V I T Y ,  STIMULATED E M I S S I O N  DOSIMETRY. 
GLASS CLEANING TECHNIQUES, H I G H  DENSITY GRASS 
SAMPLES, AND F I R E  HOSE F R I C T I O N  LOSSES 
U C R L - 1 4 3 5 1  N b 6 - 1 2 5 7 6  
DROSOPHILA 
EFFECT OF SPACE F L I G H T  FACTORS ON REPRODUCTIVE 
SYSTEM OF DROSOPHILA AN0 GENETIC APPARATUS OF 
TRADESCANTIA A 6 6 - 8 0 3 7 1  
DOMINANT L E T H A L S  I N  DROSOPHILA MALES EXPOSED TO 
V IBRATION,  ACCELERATION, AN0 GAMMA I R R A D I A T I O N  
D U R I N G  SPACE F L I G H T S  N b b - 1 3 7 9 0  
DRUG 
A C C L I M A T I Z A T I O N  AN0 SWEATING-EFFECT OF DRUGS AN0 
THERMAL STRESS A 6 6 - 8 0 2 4 8  
SUCCINATE-PROTECTIVE AGENT AGAINST H I G H  PRESSURE 
OXYGEN T O X I C I T Y  I N  RAT A b 6 - 0 0 3 6 5  
DUMMY 
C R I T E R I A  FOR BODY BLOCKS, ANTHROPOMORPHIC DUMMIES, 
AND INSTRUMENTATION FOR USE I N  S T A T I C  AN0 
DYNAMIC T E S T I N G  OF C I V I L  AIRCRAFT SEAT SYSTEMS 
FAA-ADS-20 N 6 6 - 1 3 9 2 6  
W N A L I E L L A  
PREDICTING PRODUCTION I N  L I G H T  L I M I T E D  CONTINUOUS 
CULTURES OF ALGAE, CHLORELLA PYRENOIOOSA AND 
DUNALIELLA TERTIOLECTA A b 6 - 8 0 3 5 1  
DYNAMIC PRESSURE 
DYNAMIC BEHAVIOR OF AIRCREW BREATHING EQUIPMENT 
CONSIOERING C Y C L I C  FLOW RESPONSE TESTS, S T A B I L I T Y  
PROBLEHSt MEASUREMENT TECHNIQUES AN0 HUMAN 
I:S!'I!?+.?OQV IMPFOANCE A 6 6 - 1 3 3 5 0  
DYNAMIC ENVIRONMENTAL INFLUENCES ON MAN DURING 
SPACE F L I G H T  COVERING FORCE F IELDS.  I N E R T I A L  
FORCES DUE TO ACCELERATION AN0 METHODS OF 
PROTECTION A 6 6 - 1 4 0 7 4  
DYNAMIC RESPONSE 
COMPARISON OF CROSS CORRELATION AN0 
ORTHOGONALIZED EXPONENTIAL ANALYSES BY 
REGRESSION A N A L Y S I S  FOR I O E N T I F I C A T I O N  OF HUMAN 
P I L O T  DYNAMIC RESPONSE CHARACTERISTICS 
NASA-CR-68701 N 6 6 - 1 3 5 1 6  
DESIGN C R I T E R I A  FOR CREW STAT iGNS AS RELATED TO 
CREW MEMBER EGRESS FROM SINGLE PLACE P I L O T  
STATION I N  WEIGHTLESS ENVIRONMENT - HUMAN 
ENGINEERING AN0 F L I G H T  DYNAMICS 
AFFOL-TR-65-148 N 6 6 - 1 3 9 7 8  
E 
EAR 
CONTINUITY EFFECT WITH ALTERNATELY SOUNDED N O I S E  
AN0 TONE S IGNALS AS FUNCTION OF MANNER OF 
PRESENT AT I O N  A66-BO154 
HAZARDS TO HUMAN EAR FROM SHOCK WAVES OF H I G H  
ENERGY ELECTRIC DISCHARGES 
AWRE-E-l/b5 N b b - 1 3 7 1 1  
EAR PRDTECTOR 
TOLERANCE OF J E T  AND ROCKET ENGINE EXHAUST N O I S E  
AN0 EAR PROTECTION DEVICES FOR P I L O T S  AND GROUND 
CREWS 
NASA-TT-F-9799 N b b - 1 3 2 9 7  
EARTH 
SPACE EXPLORATION AND STUDY OF ROLE OF EARTH 
ENVIRONMENTAL CONDIT IONS I N  EVOLUTION, PHYSIOLOGY, 
AN0 BEHAVIOR OF TERRESTRIAL ORGANISMS 
A 6 6 - 8 0 1 5 6  
EJECTION I N J U R Y  
CAUSES OF COMPRESSION FRACTURES OF S P I N E  DURING 
LARGE NUMBER OF USAF EJECTIONS 
A 6 b - 1 2 3 6 1  
E L A S T I C  PROPERTY 
MECHANOELASTIC PROPERTIES OF C O R N I F I E D  E P I T H E L I U M  
AS AFFECTED BY VARIOUS SOLVENT AND SOLUTION 
ENVIRONMENTAL CHANGES A 6 b - 8 0 2 5 0  
ELECTRIC C O N D U C T I V I T Y  
THERMAL AN0 ELECTRIC C O N D U C T I V I T Y  OF BODY F L U I D S  
AND T I S S U E S  
GLR-37 Nb6-  1 2 5 9 2  
ELECTRIC DISCHARGE 
HAZARDS TO HUMAN EAR FROM SHOCK WAVES OF H I G H  
ENERGY ELECTRIC DISCHARGES 
AWRE-E-1/65 Nb6-  137 11 
ELECTRIC POWER COWVERSION 
MEDICAL AND L I F E  SCIENCES. ELECTRIC POYER SYSTEMS, 
ENERGY CONVERSIONv ELECTROMAGNETIC F I E L D S ,  
COMMUNICATIONt NONLINEAR CIRCUITS,  MATERIALS,  
AND CONTROL AND INFORMATION SYSTEMS 
A 0 4 2 2 2 0 2  N66-13750 
E L E C T R I C  S T I M U L U S  
V E N T I L A T I O N  OF DOGS I N  RESPONSE TO PRESSURE AND 
ELECTRIC S T I M U L A T I O N  OF MUSCLE AFFERENTS 
A 6 6 - 0 0 2 3 4  
INTERACTION OF CENTRAL AND FLASH NYSTAGMUS I N  
R A B B I T S  A 6 b - 8 0 3 3 9  
ELECTROCARDIOGRAM 
ELECTROCARDIOGRAM AND BLOOD PRESSURE OF R A B B I T  
1-15 
ELECTROCAROIOGRAPHY SUBJECT I N D E X  
DURING PROLONGED WEIGHTLESSNESS S I M U L A T E 0  B Y  
IMMERSION METHOD A 6 6 - 8 0 1 9 2  
A R T E R I A L  PRESSURE, RESPIRATORY RATE, 
ELECTROCARDIOGRAM, AND ELECTROENCEPHALOGRAM OF 
YOUNG MEN DURING SHORT TERM ANGULAR ACCELERATIONS 
A 6 6 - 8 0 3 0 3  
CHANGES I N  PHYSIOLOGICAL AN0 B IOCHEMICAL STATE OF 
MAN AFTER EXPOSURE TO SMALL CONCENTRATIONS OF 
CARBON MONOXIDE - HEART FUNCTION, R E S P I R A T I O N  AND 
CHOLINESTERASE BLOOD LEVEL 1 6 6 - 8 0 3 0 4  
SOME ELECTROCARDIOGRAPHIC ABNORMALIT IES AN0 
P H Y S I C A L  F ITNESS OF F L Y I N G  PERSONNEL 
A 6 6 - 8 0 3 6 2  
R E A C T I O N  TO WEIGHTLESSNESS OF ASTRONAUTS 
P A R T I C I P A T I N G  I N  VOSTOK F L I G T S  I 1  TO V I  
I N C L U S I V E L Y  A 6 6 - 8 0 3 7 3  
ENVIRONMENTAL TEMPERATURE EFFECTS ON EKG OF 
SQUIRREL MONKEY - A N I M A L  STUDY OF HEART RATE AND 
NASA-CR-68306 N 6 6 - 1 2 9 7 2  
T-WAVE AMPL I TUDE 
ELECTROCAR 01 OGRAPHY 
OBSERVATIONS ON HEART RATES AN0 CAROIOOYNAMICS 
DURING PROLONGED WEIGHTLESSNESSi D I S C U S S I N G  
IMMERSION EXPERIMENT ON ANIMALS 
A66-  1 4 0 7 3  
ELECTROCHEMISTRY 
ELECTROCHEMICAL CARBON D I O X I D E  CONCENTRATION 
SYSTEM FOR P U R I F Y I N G  SPACE C A B I N  ATMOSPHERE 
NASA-CR-54849 N66-13  114 
ELECTRODERMAL RESPONSE 
SEX DIFFERENCES I N  ADAPTATION OF GALVANIC S K I N  
RESPONSE TO R E P E T I T I O N  OF V I S U A L  ST IMULUS 
A 6 6 - 8 0 2 7 1  
AUTONOMIC COMPONENTS OF HUMAN O R I E N T I N G  BEHAVIOR 
I N  RESPONSE TO WHITE N O I S E  A 6 6 - 8 0 2 7 5  
ECCRINE SWEAT GLAND A C T I V I T Y  AN0 R A C I A L  
D IFFERENCES I N  RESTING S K I N  CONDUCTANCE 
1 6 6 - 8 0 2 7 6  
HUMAN INTERAREA ELECTROENCEPHALOGRAPHIC PHASE 
RELATIONSHIPS FOLLOWING SENSORY AN0 I O E A T I O N A L  
S T I M U L I  A 6 6 - 8 0 2 7 7  
PHYSIOLOGICAL DATA FOR EVALUATION OF HEALTH AND 
WORK C A P A B I L I T Y  OF ASTRONAUT DURING O R B I T A L  
F L I G H T S  A 6 6 - 8 0 3 6 9  
ELECTROENCEPHALOGRAM 
PHYSIOLOGICAL AN0 PSYCHOLOGICAL EFFECTS I N  MAN OF 
LONG TERM STAY I N  C A B I N  S I M U L A T I N G  SPACEFLIGHT 
ENVIRONMENT A66-BO300  
OXYGEN CONSUMPTION RATE AND 
ELECTROENCEPHALOGRAPHIC < T A C  QF CLEF? 
A 6 6 - 8 0 3 5 3  
ELECTROENCEPHALOGRAM /EEG/ 
ELECTROENCEPHALOGRAPHIC RESPONSES AN0 CHANGES I N  
E L E C T R I C  POTENTIALS I N  NECK MUSCLES OF RAT DURING 
SHORT PERIODS OF WEIGHTLESSNESS 
A 6 6 - 8 0 1 6 1  
COMPUTER ANALYSIS  OF ELECTROENCEPHALOGRAPHIC 
RECORDING DURING ENVIRONMENTAL STRESSES OF SPACE 
F L I G H T  A 6 6 - 8 0 1 6 5  
R A P 1 0  EVE MOVEMENT STATE /DREAMING/ D I F F E R E N T I A T E D  
B I O L O G I C A L L Y  FROM SLEEP AN0 WAKEFULNESS 
A 6 6 - 8 0 1 6 7  
HUMAN INTERAREA ELECTROENCEPHALOGRAPHIC PHASE 
R E L A T I O N S H I P S  FOLLOWING SENSORY AN0 I D E A T I O N A L  
S T I M U L I  A 6 6 - 8 0 2 7 7  
A R T E R I A L  PRESSURE, RESPIRATORY RATE, 
ELECTROCARDIOGRAM, AN0 ELECTROENCEPHALOGRAM OF 
YOUNG MEN DURING SHORT TERM ANGULAR ACCELERATIONS 
A66-BO303  
HUMAN ELECTROENCEPHALOGRAM, REACTION T IME,  AN0 
TOLERANCE DURING C O R I O L I S  ACCELERATION DIRECTED 
BACK TO CHEST A 6 6 - 8 0 3  18 
HETEROGENOUS CHARACTER OF SLOW WAVES OF DELTA 
RHYTHM OCCURRING DURING ANOXIC C L I N I C A L  DEATH AND 
REANIMATION I N  DOGS 
PHYSIOLOGICAL DATA FOR EVALUATION OF HEALTH AND 
WORK C A P A B I L I T Y  OF ASTRONAUT DURING ORBITAL  
F L I G H T S  A 6 6 - 8 0 3 6 9  
FREQUENCY A N A L Y S I S  OF D IURNAL P E R I O D I C I T Y  I N  HUMAN 
A 6 6 - 8 0 3 9 5  ELECTROENCEPHALOGRAM 
B I O E L E C T R I C  RECORDINGS OF MALE SUBJECTS SUBJECTED 
TO WEIGHTLESSNESS - I N D I C E S  OF PHYSIOLOGICAL 
FUNCTIONS - ELECTROENCEPHALOGRAM / EEG/, AN0 
VESTIBULAR COORDINATION REACTIONS 
J P R S - 3 3 1 1 5  N66-  12 2 73 
A 6 6 - 8 0 3 5 2  
ELECTROENCEPHALOGRAPHY 
RHEOGRAPHIC REGIONAL METHOD FOR E V A L U A T I O N  OF 
CEREBRAL AN0 OCULAR C I R C U L A T I O N  I N  CARDIAC AN0 
CEREBROVASCULAR D I S E A S E  A 6 6 - 1 4 0 0 2  
HEART AN0 BREATHING RATE AN0 ELECTROENCEPHALO- 
GRAPHIC RESPONSES OF RATS DURING 
WEIGHTLESSNESS A 6 6 - 1 4 0 8 3  
ELECTROLYTE METABOLISM 
SWEAT CHLORIDE CONCENTRATION AN0 RATE, METABOLIC 
RATE. S K I N  AN0 BODY TEMPERATURES OF YOUNG AND OLD 
MALES WALKING I N  DESERT ENVIRONMENT 
A 6 6 - 8 0 2  17 
MORPHOLOGICAL AND FUNCTIONAL ASPECTS OF 
SWEATING-SODIUM SECRETION REABSORPTION AND 
B I O L O G I C A L  MODEL OF SWEAT GLAND 
A 6 6 - 8 0 2 4 9  
ELECTROMAGNETIC F I E L D  
MEDICAL AND L I F E  SCIENCES, E L E C T R I C  POWER SYSTEMS, 
ENERGY CONVERSION, ELECTROMAGNETIC F I E L D S ,  
COMMUNICATIONI NONLINEAR C I R C U I T S .  MATERIALS, 
AND CONTROL AND INFORMATION SYSTEMS 
AO-622202  N66-13  758 
ELECTROMYOGRAM 
ELECTROMYOGRAPHIC STUDY OF ABDOMINAL MUSCLE 
INVOLVEMENT DURING PERFORMANCE OF VARIOUS FORMS OF 
A 6 6 - 8 0 3 3 7  S I T  UP EXERCISE 
ELECTROMYOGRAPHIC GRADIENTS AS I N D I C A N T S  OF 
E F F I C I E N C Y  AN0 VELOCITY P R E C I S I O N  I N  MIRROR 
TRACING A 6 6 - 8 0 3 4 1  
ELECTRON 
INDUCED FREE R A D I C A L S  I N  ENZYMES BY ELECTRONS AND 
HEAVY IONS 
U C R L - 1 6 3 5 8  N 6 6 - 1 3 9 0 7  
ELECTRON MICROSCOPY 
H I G H  RESOLUTION ELECTRON MICROSCOPY OF FRACTION 
I P R O T E I N  FROM PLANT LEAVES 
Nk A-CR-68099 N66-12  198 
ELECTRONYSTAGMOGRAPHY 
ELECTRONYSTAGNUS MEASUREMENT OF V E R T I C A L  EYEBALL  
DISPLACEMENT TO I N V E S T I G A T E  C H I N C H I L L A  
VESTIRULAR SYSTEM RESPONSE TO V E R T I C A L  L I N E A R  
ACCELERATION 
GE/EE/65 -6  
ELECTROPHYSIOLOGY 
N 6 6 - 1 3 8 1 4  
ELECTROPHYSIOLOGY OF V I S I O N  D E S C R I B I N G  NEURAL AN0 
PHOTOCHEMICAL PROCESSES AN0 MOTOR RESPONSE 
A 6 6 - 1 3 7 8 8  
WAVEMETER AND INTEGRATOR FOR EVALUATION OF WAVE 
PATTERNS A N 0  AMPLITUDE OF B R A I N  P O T E N T I A L S  - 
ELECTROPHYSIOLOGY 
J P R S - 3 3 0 5 5  
CONFERENCES ON AEROSPACE M E D I C I N E  - ASTRONAUT 
PERFORMANCE, ELECTROPHYSIOLOGICAL S T U D I E S  ON 
VOSKHOO MANNED SPACECRAFT. AND MATHEMATICAL 
M ET HOD S 
JPRS-32808  
N 6 6 - 1 2 4 4 4  
N 6 6 - 1 2 6 5 7  
1-16 
SUBJECT I N D E X  . E P I L E P S Y  
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ST IMUL I A 6 b - 8 0 2 7 7  
E N W C R I N E  SYSTEM 
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ORGAN I SMS A 6 6 - 1 3 3 6 7  
SYMPOSIUM ON BIOCHEMICAL RESEARCH I N  MAINLAND 
J P R S - 3 3 0 0 2  N 6 6 - 1 2 6 2 6  
B IOCHEMICAL RESEARCH I N  CHINA AN0 DEVELOPMENT I N  
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ENVIRONMENT A 6 6 - 8 0 2 1 8  
F L I G H T  F A T I G U E  A N 0  STRESS OF P I L O T S  
AM-65-13 N 6 6 - 1 3 8 9 7  
F A T T Y  A C I D  
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AN0 BLOOD OF HUMAN BODY, AN0 EFFECTIVENESS OF 
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DETECTION SYSTEM FOR B I O L O G I C A L  SAMPLES 
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MUSCULAR. CIRCULATORY* AND RESPIRATORY C A P A C I T I E S  
AS RELATED TO T R A I N I N G  A 6 6 - 8 0 1 6 4  
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N U T R I T I O N A L  PROBLEMS OF SUGAR REGULATION I N  
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AS RELATED TO T R A I N I N G  A 6 6 - 8 0 1 6 4  
V A L I D I T Y  OF OCULOGRAVIC I L L U S I O N  AS S P E C I F I C  
INDICATOR OF O T O L I T H  FUNCTION A 6 6 - 8 0 2 0 0  
K I N E T I C S  OF OXYGEN UPTAKE BY ERYTHROCYTES OF 
D IFFERENT AGES AS RELATED TO RESPIRATORY FUNCTION 
OF BLOOD A 6 6 - 8 0 2 2 9  
G 
6 FORCE 
PERCEPTION OF APPARENT VERTICAL WITHOUT V I S U A L  
CUES DEPENDING ON LONGITUDINAL AXES OF BODY AND 
HEAD TO D I R E C T I O N  OF RESULTANT ACCELERATION ABOVE 
1 G  666-14086 
GAMMA R A D I A T I O N  
R A D I A T I O N  PROTECTION OF ANIMALS BY VARIOUS DRUGS 
W I N 6  EXPOSURE TO GAMMAS PROTON, AND X-RAV 
I R R A D I A T I O N  AS RELATED TO R E L A T I V E  B I O L O G I C A L  
EFFECT A 6 6 - 8 0 3 1 1  
RADIOPROTECTIVE EFFECT OF VARIOUS DRUGS AGAINST 
X - RAYS AN0 GAMMA RAYS DURING PROTON I R R A D I A T I O N  
1-19 
GAS EXCHANGE SUBJECT I N D E X  
M I C E  ~66-a0228  
G R A V I T A T I O N A L  EFFECT 
GRAVITY EFFECT ON HEMODYNAMIC FACTORS AN0 SODIUM 
AND WATER EXCRETION I N  TWO DOGS SUBJECTED TO 
CHANGE FROM S U P I N E  TO ERECT P O S I T I O N  AN0 WATER 
IMMERSION A 6 6 - 1 2 3 5 2  
PEASUREMENT O F  O T O L I T H  A C T I V I T Y  AS I N D I C A T E D  BY 
OCULAR COUNTERROLLING I N  RESPONSE TO BODY 
T I L T  W I T H I N  FORCE F I E L D  OF ZERO G t  ONE-HALF G, 
AND STANDARD G - EXTRALABYRINTHINE FACTORS 
NASA-CR-60391 N 6 6 - 1 3 0 9 7  
WATER IMMERSION TECHNIQUE FOR S I M U L A T I N G  ZERO 
GRAVITY M O B I L I T Y  PERFORMANCE OF ASTRONAUT I N  
PRESSURIZED SPACESUIT 
NASA-TN-D-3054 N 6 6 - 1 4  15 1 
S U R V I V A L  DURING SCREENING OF VARIOUS AREAS OF RAT 
BODY TO GAMMA RAYS AND H I G H  ENERGY PROTONS AS 
AFFECTED BY V I B R A T I O N  OR ACCELERATION STRESS 
A 6 6 - 0 0 3 8 2  
PROTON AND GAMMA I R R A O I A T I O N  EFFECTS ON SPLEEN, 
THYMUS AND BONE MARROW I N  M I C E  A 6 6 - 0 0 3 8 3  
B I O L O G I C A L  EFFECT I N  MOUSE OF GAMMA I R R A O I A T I O N  
AS AFFECTED B Y  SOLAR FLARE, RAOIOPROTECTIVE DRUGS. 
A N 0  ACCELERATION STRESS DURING S I M U L A T I O N  OF 
R A D I A T I O N  CONDITIONS OF SPACEFLIGHT 
A66-BO402 
COMPARISON OF B I O L O G I C A L  EFFECTS OF PROTON, 
R A T S  N 6 6 - 1 2 4 6 0  
F I S S I O N  PRODUCT I N H A L A T I O N  PROGRAM - GAMMA RAY 
DETECTION SYSTEM FOR B I O L O G I C A L  SAMPLES 
L F - 2 0  N 6 6 - 1 2 5 8 1  
LABORATORY APPARATUS FOR B I O L O G I C A L  EXPERIMENT 
GAMMA R A D I A T I O N  SOURCES 
J P R S  32704 N 6 6 - 1 3 2 4 5  
DOMINANT LETHALS I N  DROSOPHILA MALES EXPOSED TO 
V I B R A T I O N ,  ACCELERATION, AN0 GAMMA I R R A D I A T I O N  
DURING SPACE F L I G H T S  N66-13790 
EFFECTS OF I O N I Z I N G  X- AN0 GAMMA R A D I A T I O N  ON 
OEOXYRIBONUCLEIC A C I D  
EUR-247 1. F N66-  14092 
X-RAY, AND GAMMA I R R A O I A T I O N S  ON DOGS AN0 WHITE 
GAS EXCHANGE 
ALVEOLAR NITROGEN CONCENTRATION AND ENVIRONMENTAL 
PRESSURE INFLUENCE UPON RATE OF GAS ABSORPTION 
FROM NONVENTILATED LUNG I N  OOG A 6 6 - 1 2 3 5 7  
PULHONARG GAS EXCHANGE IN DOGS DURING L I a u i o  
BREATHING UNDER HYPERBARIC OXYGENATION 
A66-BO230 
CALCULATIONS ON GAS EXCHANGE VOLUMES I N  MAN UNDER 
R A R E F I E D  ATMOSPHERIC C O N D I T I O N S  
J P R S - 3 3 0 5 7  N 6 6 - 1 3 4 2 3  
GAS EXPANSION 
F E A S I B I L I T Y  OF U S I N G  ENERGY I N  BREATHING OXYGEN 
WHEN EXPANDED FROM STORAGE PRESSURE TO BREATHING 
PRESSURE TO POWER OXYGEN-CIRCULATING BLOWER AN0 
WATER C I R C U L A T I N G  PUMP 
AMRL-TR-65-128 N66-  13595 
GASTROINTESTINAL SYSTEM 
PATHOLOGICAL EFFECTS OF X-RAY I R R A D I A T I O N  ON 
GASTROINTESTINAL SYSTEM I N  DOGS - R A D I A T I O N  
S I C K N E S S  
F T D - T T - 6 4 - 9 1 0 / 1 & 2 & 3 & 4  N 6 6 - 1 2 6 0 7  
G E N E T I C S  
HUMAN C E L L S  AN0 GENETIC CHANCFC I" ESC!?Cfi::':::A 
V V R A ~ U  tAVU>URE STRESSES OF SPACE F L I G H T  ON VOSTOK 
SPACECRAFT A66-BO372 
GEOCHEUISTRY 
BIOLOGIC-TYPE ALKANES O F  INDIGENOUS O R I G I N  MORE 
THAN 2-7  B I L L I O N  YEARS OLD PRESENT I N  PRECAMBRIAN 
ROCKS OF SOUDAN FORMATION A 6 6 - 1 2 3 6 6  
GEOMETRY 
EQUATIONS OF MOTION I N  CIRCULAR MOTION TERMS FOR 
L IMACON CURVE - GEOMETRY - VESTIBULAR EFFECT ON 
HUMANS MOVING ALONG LIMACON 
NADC-ML-6507 N 6 6 - 1 4 1 9 7  
GLAUCOMA 
D I A G N O S I S  C R I T E R I A  FOR GLAUCOMA I N  P I L O T S  A N 0  
F L I G H T  FITNESS.  A 6 6 - B O 2 0 5  
GNOTOB I O 1  I C s  
MECHANICAL PROPERTIES OF LUNG I N  PATHOGEN FREE AN0 
NORMAL RATS A 6 6 - 8 0 2 3 7  
GRAPH 
O E T E R U I N A T I O N  OF UALE A N 0  FEMALE BODY VOLUME FROU 
H E I G H T  AN0 WEIGHT U S I N G  GRAPHICAL METHOD 
G R A V I T Y  
MODEL OF V E S T I B U L A R  APPARATUS DEMONSTRATING I T S  
FUNCTIONS UNDER CONDITIONS OF V A R I A B L E  
GRAV I TAT I O N  AL F I EL 0 A66-BO327 
GROUND CREW 
TOLERANCE OF J E T  AND ROCKET ENGINE EXHAUST N O I S E  
AN0 EAR PROTECTION D E V I C E S  FOR P I L O T S  AN0 GROUND 
CREWS 
NASA-TT-F-9799 N 6 6 - 1 3 2 9 7  
GROUP BEHAVIOR 
S I M P L E  PATTERN R E C O G N I T I O N  I N  SMALL GROUP 
S I T U A T I O N  A 6 6 - 0 0 1 8 1  
t X P E R I M E N T A L  PSYCHOLOGICAL E X A M I N A T I O N  OF 
COSMONAUTS ~66-8029a 
GROUP THEORY 
EFFECTS OF ORGANIZA#IONAL A F F I L I A T I O N  ON H I G H  
ENERGY P H Y S I C S  RESEARCH GROUPS - PSYCHOLOGICAL 
FACTOR OF GROUP BEHAVIOR 
NASA-CR-68303 N 6 6 - 1 2 9 9 4  
GROWTH 
P R E D I C T I N G  PRODUCTION I N  L I G H T  L I M I T E D  CONTINUOUS 
CULTURES OF ALGAE, CHLORELLA PYRENOIOOSA AN0 
D U N A L I E L L A  TERTIOLECTA A 6 6 - B O 3 5 1  
I L L U M I N A T I O N  AN0 C E L L  D E N S I T Y  EFFECTS ON GROWTH 
RATE OF CHLORELLA VULGARIS CULTURE 
A 6 6 - 8 0 4 0 0  
GUINEA P I G  
ROLE OF ADIPOSE T I S S U E  OF WELL-FED AN0 STARVED 
GUINEA P I G S  I N  DECOMPRESSION SICKNESS 
A 6 6 - B O 2 9 4  
I N H A L A T I O N  STUDY OF NEOOYMIUM O X I D E  PATHOGENESIS 
I N  M I C E  AN0 G U I N E A  P I G S  - A N I M A L  STUDY 
COO-1 170-4 N 6 6 - 1 2 9 5 1  
G U L L I V E R  PROGRAM 
FUTURE OF E N V I R n N M F N T A l  !!!C%L"C'I. S;;iuj.Srrrb >PACE 
RESEARCH ON L I V I N G  ORGANISMS I N  EXTRATERRESTRIAL 
ENVIRONMENT A66-  14069 
GUST LOAD 
V I B R A T I O N  EXPOSURE W I T H  VARYING PEAK AN0 RMS 
ACCELERATION A N 0  FREQUENCY I N  LOW A L T I T U D E  H I G H -  
SPEED F L I G H T  A 6  6- 13 3 5 5 
H 
H A B I T U A T I O N  
AUTONOMIC COMPONENTS OF HUMAN O R I E N T I N G  BEHAVIOR 
I N  RtSPONSE TO W H I T E  N O I S E  
A C T I V E  S E L E C T I O N  OF A I R  W I T H  VARIOUS OXYGEN 
CONTENT BY M I C E  P R E V I O U S L Y  EXPOSED I N  CHAMBER TO 
NORMAL C O N D I T I O N S  AN0 A I R  WITH H I G H  OXYGEN CONTENT 
A66-BO325 
A66-BO275 
HAND 
SHORT-TERM MEMORY, CHOICE R E A C T I O N  TIME,  AN0 HAND 
S T E A D I N E S S  OF E X E R C I S I N G  AN0 R E S T I N G  SUBJECTS I N  
RESPONSE TO EPINEPHRINE OR I N S U L I N  A O M I N I S T R A T I O N  
A 6 6 - B O 2 0 1  
HANOGEAR I N S U L A T I O N  E F F E C T I V E N E S S  OF FREON 12, 
1-20 
~ 
SUBJECT I N D E X  
CARBON DIOXIOE,  AND H E L I U M  A66-BO227 
HANDLING Q U A L I T Y  
THREE INDEPENDENT SYSTEMS OF MATRIX  EQUATIONS FOR 
SOLVING TRANSFER FUNCTION OF MULTIPARAMETER L I N E A R  
SYSTEM HANDLING BY HUMAN OPERATOR 
A 6 6 - 1 2 6 9 9  
HAZARD 
HAZARDS TO HUMAN EAR FROM SHOCK WAVES OF H IGH 
ENERGY ELECTRIC DISCHARGES 
AWRE-E- 1 / 6 5  N 6 6 - 1 3 1 1 1  
HEARING 
NEW THEORY OF FUNCTIONAL MECHANISM OF LABYRINTHINE 
E P I T H E L I U M  A 6 6 - 8 0 4 0 3  
HEARING LOSS 
H I G H  NOISE LEVELS EFFECT ON H E A R I N G  DAMAGE OF 
TECHNICAL PERSONNEL OF M I L I T A R Y  A I R F I E L D  
A 6 6 - 1 4 3 8 6  
HEART 
MOTOR R E S T R A I N T  EFFECT ON BEHAVIOR RESPIRATION, 
HEART FUNCTIONI AN0 B R A I N  B I O E L E C T R I C  A C T I V I T Y  I N  
MONKEY A 6 6 - 8 0 3 7 6  
HEART OISEASE 
PLANE CRASH AS RESULT OF P I L O T S  CORONARY DISEASE, 
D ISCUSSING PREVENTION AN0 R E H A B I L I T A T I O N  
A 6 6 - 1 4 3 8 7  
SOME ELECTROCARDIOGRAPHIC ABNORMALITIES AN0 
PHYSICAL F I T N E S S  OF F L Y I N G  PERSONNEL 
A 6 6 - 8 0 3 6 2  
HEART FUNCTION 
SYMPATHETIC NERVOUS STIMULATION OF HEART - BETA 
ADRENERGIC BLOCKING CARDIAC FUNCTION, CIRCULATORY 
RESPONSE AN0 PHYSICAL EXERCISE 666-80147 
A V O I D I N G  MUSCULAR ATROPHY AND HEMOGLOBIN LOSS I N  
PROTRACTED WEIGHTLESSNESS THROUGH PHYSICAL 
EXERC I S E  A 6 6 - 8 0 1 5 8  
ROLE OF HYPOCAPNIA I N  CARDIAC OUTPUT, HEART RATE 
AN0 BLOOD PRESSURE RESPONSES TO ACUTE HYPOXIA  I N  
MAN A 6 6 - 8 0 2 0 9  
INFLUENCE OF AGE ON CARDIOVASCULAR AN0 RENAL 
RESPONSES TO T I L T I N G  A 6 6 - 8 0 2 1 3  
HEART RATE AND OUTPUT AND BODY TEMPERATURE OF 
A C C L I M A T I Z E D  MALE DURING EXERCISE I N  HOT 
ENVIRONMENT A 6 6 - 8 0 2 1 9  
C O R I O L I S  ACCELERATION EFFECT ON HUMAN HEART 
A 6 6 - 8 0 3 1 7  
CARDIAC METABOLISM AT REST AND DURING HEART ARREST 
A6A-80345  
REFLEX EFFECTS OF CEPHALIC  HYPOXIA,  HYPERCAPNIA, 
AN0 ISCHEMIA UPON VENTRICULAR CONTRACTIL ITY  I N  
DOGS. A 6 6 - 8 0 3 5 0  
EFFECT OF SPACE F L I G H T  FACTORS ON HEART A C T I V I T Y ,  
RESPIRATION AN0 ELECTROENCEPHALOGRAM OF 
ASTRONAUTS 8. F. B Y K O V S K I I  AN0 V. V. TERESHKOVA 
A 6 6 - 8 0 3 7 0  
RESTORATION OF C O N T R A C T I L I T Y r  RESUMPTION OF 
HEMODYNAMICS, AND TRANSPLANTATION PROSPECTS I N  
HUMAN AND A N I M A L  HEARTS 
NASA-IT-F-404 N 6 6 - 1 2 2 6 3  
HEART R A T E  
ROLE OF HYPOCAPNIA I N  CARDIAC OUTPUT, HEART RATE 
AND BLOOD PRESSURE RESPONSES TO ACUTE HYPOXIA  I N  
MAN A 6 6 - 8 0 2 0 9  
HEART R A T E  A N 0  FOREARM BLOOD FLOH OF MAN WITH AND 
WITHOUT BREATH H O L D I N G  DURING FACE IMMERSION I N  
VAT ER A 6 6 - 8 0 2 1 0  
V E N T I L A T I O N ,  HEART RATE, LACTATE FORMATION, AND 
OXYGEN CONSUMPTION DURING ARM AND LEG EXERCISE I N  
S U P I N E  AN0 S I T T I N G  P O S I T I O N  1\66-8021 1 
- 
1-21 
HEMATOPOIETIC SYSTEM 
COMPARISON OF HUMAN RESPONSES TO PULSED AND 
UNPULSEO ENVIRONMENTAL HEAT AN0 PHYSICAL EXERCISE 
A 6 6 - 8 0 2 2 2  
H ISTOLOGICAL CHANGES I N  OVARIES AND RESISTANCE TO 
TRANSVERSE ACCELERATION REVEALED BY CARDIOVASCULAR 
AN0 RESPIRATORY A C T I V I T Y  OF YOUNG FEMALE MONKEYS 
A 6 6 - 8 0 3 7 8  
LHANGES I:; :YO',AP.E!IrL V V G F N  PRESSURE OF DOGS 
DURING ASCENT AND ACCELERATION DETERMINED BY 
POLAROGRAPHIC ELECTRODES IMPLANTED I N  HEART 
MUSCLES 
J P R S - 3 3 0 6 6  N 6 6 - 1 2 2 7 1  
PRECEDING POSTURE AN0 AMBIENT TEMPERATURE EFFECTS 
ON HEART AN0 BLOOD CIRCULATION ACCELERATION AT 
I N I T I A T I O N  OF EXERCISE 
CROLR-3268 N 6 6 - 1 2 8 2 7  
ENVIRONMENTAL TEMPERATURE EFFECTS ON EKG OF 
SQUIRREL MONKEY - ANIMAL STUDY OF HEART RATE AN0 
NASA-CR-68306 N 6 6 - 1 2 9 7 2  
T-WAVE W P C I T U O E  
HEAT 
S T A T I S T I C A L  ANALYSIS  OF HEAT SYNDROME CAUSES - 
ENVIRONMENTAL AN0 HUMAN FACTORS, AN0 PREVENTION 
AN0 A L L E V I A T I O N  I N  C I V I L  DEFENSE SHELTERS AN0 I N  
EMERGENCY S I T U A T I O N S  
A b 6 2 3 5 7 8  N 6 6 - 1 3 0 0 7  
HEAT A C C L I M A T I Z A T I O N  
HEART RATE AN0 OUTPUT AN0 BODY TEMPERATURE OF 
A C C L I M A T I Z E D  MALE DURING EXERCISE I N  HOT 
E N V I  RONMENT A 6 6 - 8 0 2 1 9  
A C C L I M A T I Z A T I O N  AN0 SWEATING-EFFECT OF DRUGS AN0 
THERMAL STRESS ~66-a0248 
HEAT EXCHANGER 
HEAT LOSS I N  SPACE, D ISCUSSING TEMPERATURE 
REGULATION DURING SPACE WALK V I A  HEAT EXCHANGERS 
A 6 6 - 1 4 0 7 0  I N  A I R  V E N T I L A T E D  SPACE S U I T  
THERMOREGULATION - HEAT EXCHANGE I N  F L Y I N G  PERSONN 
RELATED TO ALT ITUDE AN0 AIRCRAFT V E L O C I T Y  
A 6 6 - 8 0 3 5 9  
HEAT RESISTANCE 
CLEAN ROOM BACTERIOLOGY - HEAT RESISTANCE OF SPORE 
FORMERS, MICROORGANISM I O E N T I F I C A T I O N S I  HUMAN 
CONTACT CONTAM I N  AT I O N  
NASA-CR-68729 N 6 6 - 1 3 5 5 3  
HEAT TOLERANCE 
UPPER THERMAL TOLERANCE L I M I T S  FOR UNIMPAIRED 
MENTAL PERFORMANCE A 6 6 - 1 2 3 5 9  
HEAVY I O N  
INDUCED FREE RADICALS I N  ENZYMES BY ELECTRONS AN0 
HEAVY ION5 
UCRL-16358  N 6 6 - 1 3 9 0 7  
H E L I U M  
VERBAL COMMUNICATION I N T E L L I G I B I L I T Y  I N  OXYGEN- 
HEL IUM AND OTHER BREATHING MIXTURES I N  LOW 
PRESSURE CHAMBER ~66-a0199 
HANOGEAR I N S U L A T I O N  EFFECTIVENESS OF FREON 12,  
CARBON DIOXIDE,  AN0 HELIUM A 6 6 - 8 0 2 2 7  
D I S T R I B U T I O N  FUNCTION OF HELIUM CLEARANCE T I M E  
CONSTANT I N  HEALTHY AND DISEASED LUNGS OF HUMAN 
SUBJECTS ~66-a0232 
EMBRYONIC DEVELOPMENT OF CHICK AND FROG EGGS AND 
RESPIRATION OF CHICKEN AND MOUSE I N  SIMULATED 
SPACE C A B I N  ATMOSPHERE CONSISTING OF H E L I U M  AN0 
OXYGEN ~ 6 6 - a o 3 1 5  
HEMATOPOIETIC SYSTEM 
PULSED MICROWAVE I R R A D I A T I O N  OF DOGS NOTING BODY 
UEIGHT, RECTAL TEMPERATURE AND HEMATOLOGIC 
HESPONSE A 6 6 - 1 3 3 5 1  
P A R T I A L  CANINE BODY EXPOSURE TO I O N I Z A T I O N  
R A D I A T I O N  NOTING ANOREXIA. WEIGHT LOSS, VOMITING 
AN0 H Y P E R S I A L O S I S  DUE TO 1000 KVP X-RAY EXPOSURE 
HEHDDYNAMIC RESPONSE SUBJECT I N D E X  . 
A 6 6 - 1 3 3 5 2  
HEHDDYNAMIC RESPONSE 
GRAVITY EFFECT ON HEMODYNAMIC FACTORS AND SODIUM 
AN0 WATER EXCRETION I N  TWO DOGS SUBJECTED TO 
CHANGE FROM SUPINE TO ERECT P O S I T I O N  AND WATER 
IMMERSION A 6 6 - 1 2 3 5 2  
RESTORATION OF CONTRACTIL ITY .  RESUMPTION OF 
HEMODYNAMICS. AND TRANSPLANTATION PROSPECTS I N  
HUMAN A N 0  ANIMAL HEARTS 
NASA-TT-F-404 N 6 6 - 1 2 2 6 3  
HEMOGLOBIN 
A V O I D I N G  MUSCULAR ATROPHY AND HEMOGLOBIN LOSS I N  
PROTRACTED WEIGHTLESSNESS THROUGH P H Y S I C A L  
EXERCISE A 6 6 - 8 0 1 5 8  
P A R T I A L  PRESSURE OF OXYGEN AND CARBON D I O X I D E ,  
HYHROGEN I O N  CONCENTRATIONt HEMOGLOBIN 
SATURATION, AND TEMPERATURE OF DOG BLOOD 
ANALYZED USING D I G I T A L  COMPUTER 
SAM-TR-65-39 N 6 6 - 1 3 2 0 9  
HEHDLY SIS 
MECHANISM OF I N  V I V O  RBC DAMAGE BY OXYGEN, NOTING 
EFFECT ON CANINE ERYTHROCYTES A 6 6 - 1 3 3 4 8  
ANTIBODY PLAQUE FORMING C E L L S  - K I N E T I C S  OF 
PRIMARY A N 0  SECONDARY IMMUNE HEMOLYSIN RESPONSE 
USNROL-897 N 6 6 - 1 4 2 0 7  
H I G H  A L T I T U D E  
U L T R A V I O L E T  R A D I A T I O N  EFFECTS ON VARIOUS FLOWERING 
PLANTS UNDER NEAR SPACE CONDIT IONS SUCH AS ARCTIC 
AN0 H I G H  ALT ITUDE A 6 6 - 8 0 3 2 4  
H I G H  A L T I T U D E  F L Y I N G  
H I G H  A L T I T U D E  F L Y I N G  I N  M I L I T A R Y  A I R  TRANSPORT 
SERVICE AND PROTECTIVE MEASURES FOR P I L O T  
A 6 6 - 8 0 3 3 8  
HIGH PRESSURE OXYGEN 
PULMDNARG GAS EXCHANGE I N  DOGS DURING L I Q U I D  
BREATHING UNDER HYPERBARIC OXYGENATION 
A 6 6 - 8 0 2 3 0  
SUCCINATE-PROTECTIVE AGENT AGAINST H I G H  PRESSURE 
OXYGEN T O X I C I T Y  I N  RAT A 6 6 - 8 0 3 6 5  
H I G H  TEMPERATURE ENVIRONMENT 
WATER CONSUMPTION BY MAN I N  WARM ENVIRONMENT 
ANALYZED S T A T I S T I C A L L Y  AN0 RELATED TO METABOLIC 
VARIABLES A 6 6 - 8 0 2 1 6  
SWEAT 6LANO FATIGUE AS REFLECTED BY SWEAT RATES 
AND RECTAL TEMPERATURES DURING EXPOSURE TO HOT 
ENVIRONMENT A 6 6 - 8 0 2 1 8  
FOOD INTAKE, BODY WEIGHT. AND A C T I V I T Y  OF RAT 
E X E R C I S I N G  I N  HOT ENVIRONMENT ~ 6 6 - a o 2 2 0  
COMPARISON OF HUMAN RESPONSES TO PULSE0 AND 
UNPULSEO ENVIRONMENTAL HEAT AND PHYSICAI  F Y F O r ! ? !  
A 6 6 - 8 0 2 2 2  
DERMATOLOGICAL C O N D I T I O N S  OF HUMAN S K I N  A S  RESULTS 
OF HEAT A N 0  H U M I D I T Y  A 6 6 - 8 0 2 4 7  
VASCULAR AND SWEATING RESPONSES OF MAN TO VARYING 
TEMPERATURE EXPOSURES A 6 6 - 8 0 2 5 0  
SEX DIFFERENCES. INCIDENCE,  REVERSAL, AND 
PREVENTION OF HIDROMEIOSIS-DECREMENT OF RATE OF 
THERMALLY INDUCED SWEATING A 6 6 - 8 0 2 5 1  
INCIDENCE, MORPHOLOGY. AND ETIOLOGY OF M I L I A R I A  
OCCURRING DURING EXPOSURE TO HOT ENVIRONMENT 
A 6 6 - 8 0 2 5 3  
PHARMACOLOGICALLY A C T I V E  AND LETHAL SUBSTANCES 
RELEASE0 FROM THERMALLY INJURED S K I N  OF HUMAN AND 
ANIMAL SUBJECTS I N C L U D I N G  HISTAMINE.  BRADYKININ .  
ADENYLIC  COMPOUHDS. AN0 POSSIBLY SEROTONIN 
A 6 6 - 8 0 2 5 4  
U L T R A V I O L E T  INJURY I N  MOUSE AS AFFECTED BY HOT 
ENVIRONMENT A 6 6 - 8 0 2 5 5  
RESPONSE OF HUMAN E P I D E R M I S  TO GRADE0 THERMAL A N 0  
COLD STRESS. 
FRENCH DEVELOPED PROTECTIVE CLOTHING FOR F L Y I N G  
PERSONNEL A G A I N S T  HIGH ENVIRONMENTAL TEMPERATURES 
A 6 6 - 8 0 2 5 7  
A 6 6 - 8 0 3 6 0  
HIGH VACUUH 
SPACE RELATED MOLECULAR B IOLOGY AND MOLECULAR 
ORGANIZATION OF EXTRATERRESTRIAL  MATTER - D E S I G N  
AND CONSTRUCTION OF H I G H  VACUUM CONTAINER FOR 
TRANSFER OF EXTRATERRESTRIAL  COLLECTING SURFACES 
NASA-CR-68844 N 6 6 - 1 3 8 3 0  
HI S T  AH I N E  
PHARMACOLOGICALLY A C T I V E  AN0 LETHAL SUBSTANCES 
RELEASED FROM THERMALLY I N J U R E D  S K I N  OF HUMAN AND 
ANIMAL SUBJECTS I N C L U D I N G  H I S T A M I N E v  BRADYKININ .  
ADENYLIC  COMPDUMDS, A N 0  P O S S I B L Y  SEROTONIN 
A 6 6 - 8 0 2 5 4  
H ISTOLOGY 
HISTOLOGICAL CHANGES I N  O V A R I E S  AN0 RESISTANCE TO 
TRANSVERSE ACCELERATION REVEALED BY CARDIOVASCULAR .____ 
AND RESPIRATORY A C T I V I T Y  OF YOUNG FEMALE MONKEYS 
A 6 6 - 8 0 3 7 8  
H ISTOCHEMICAL USE OF FRESH CUT T I S S U E  SHEET - 
CUT SHEET ATTACHMENT I N  LOW TEMPERATURE 
CRYOSTATS AND F R E E Z I N G  AN0 CUTTING TECHNIQUE 
N66-  12371 
HI STORY 
TECHNOLOGICAL AND 8 I O L O G l C A L  CONTRIBUTIONS OF 
S O V I E T  U N I O N  TO SPACE EXPLORATION 
A 6 6 - 8 0 1 5 5  
H ISTORY OF ASTRONAUT SELECTION PROCEDURES AS 
RELATED TO SELECTION OF S C I E N T I S T S  BECOMING 
HEMHERS OF SPACECREW 666-80187 
USAF AIRCRAFT ACCIDENTS I N V O L V I N G  TEN OR MORE 
F A T A L I T I E S  FOR 1953 TO 1962 PERIOD I N  R E L A T I O N  TO 
ACCIDENT PREVENTION PROGRAM A 6 6 - 8 0 1 9 7  
HDRHONE 
EFFECT OF GLUCAGON ON BLOOD SUGAR AND INORGANIC 
PHOSPHORUS L E V E L S  I N  NORMOTHERMIC AND HYPOTHERMIC 
RATS A 6 6 - 8 0 2 4 5  
HORHONE H E T A B D L I S H  
DEGREE OF MENTAL STRESS CORRELATED WITH EXCRETION 
OF  CATECHOLAMINE^ FREE ADRENALINE AND 
NORADRENALINE I N  U R I N E  A 6 6 - 1 4 0 8 1  
EVALUATION OF STRESS BY Q U A N T I T A T I V E  CATECHOLAMINE 
A 6 6 - 8 0 1 6 2  
ENDOCRINE AN0 METABOLIC RESPONSE OF DOGS TO WHOLE 
BODY V I B R A T I O N  A 6 6 - 8 0 1 9 4  
PHYSIOLOGICAL ROLE OF ADRENAL MEDULLA I N  PALMAR 
ANHIOROTIC RESPONSE TO STRESS --  .,.L.2 
CHANGES I N  SERUM P R O T E I N - I O D I N E  I N  MEN EXPOSE0 TO 
POLAR C L I M A T E  A 6 6 - 8 0 2 9 3  
ILL-” , - . . . .  r 
HUMAN 
CALCIUM-45  AN0 STRONTIUM-85 METABOLISM I N  HUMANS 
COO-587-2 N66-  13061 
ADVANCED CONCEPTS I N  BIOTECHNOLOGY, HUHAN ANALOGS, 
AND B I O N I C S  
NASA-CR-68777 N66-  1383 1 
HUMAN BEHAVIOR 
T E L L I N G  COMPUTER HOW TO EVALUATE M U L T I D I M E N S I O N A L  
S I T U A T I O N S  AND TERMINOLOGY AND S T A T I S T I C S  FOR 
DETERMINING PERFORMANCE OF D E C I S I O N  MAKER 
A 6 6 - 8 0 1 8 4  
E F F t C T S  OF ORGANIZATIONAL A F F I L I A T I O N  ON H I G H  
ENERGY P H Y S I C S  RESEARCH GROUPS - PSYCHOLOGICAL 
FACTOR OF GROUP BEHAVIOR 
NASA-CR-68303 N 6 6 - 1 2 9 9 4  
HUMAN BODY 
RESTORATION OF C O N T R A C T I L I T Y ,  RESUMPTION OF 
HEMODYNAMICS, A N 0  TRANSPLANTATION PROSPECTS I N  
1-22 
SUBJECT I N D E X  
, 
HUMAN AN0 ANIMAL HEARTS 
NASA-TT-F-404 N 6 6 - 1 2 2 6 3  
DETERMINATION OF PROPAGATION VELOCITY OF PULSE 
WAVES FROM HUMAN ARTERIES BY CONVERTING 
MECHANICAL V IBRATIONS I N T O  ELECTRICAL 
O S C I L L A T I O N S  
NASA-TT-F-407 N 6 6 - 1 2 3 4 6  
WHOLE BODY D E P O S I T I O N  OF P A R l l L L t S  ri5 FUKT:O?: OF 
VARIOUS PHYSICAL AN0 CHEMICAL PARAMETERS 
N66- 1 2  6 8 4  
TWO TYPES OF PLUTONIUM EXPOSURE I N  URINE,  FECES9 
AN0 BLOOD OF HUMAN BODY. AN0 EFFECTIVENESS OF 
OIETHYLENETRIAMINEPENTAACETIC A C I D  TREATMENTS 
N66- 1 2 6 8 5  
METABOLISM AN0 EXCRETION OF CESIUM9 PHOSPHORUSI 
PLUTONIUM, T R I T I U M  AN0 RADIATION,  STRONTIUM9 
SULFUR. T R I T I U M  AN0 URANIUM FROM HUMAN BODY 
N 6 6 - 1 2 6 0 6  
URANIUM CONTENT I N  HUMAN D I E T  - BONEf T I S S U E f  AN0 
OTHER ORGANS OF BODY N 6 6 - 1 2 6 8 9  
HUUAN CENTRIFUGE 
COMPARISON OF EFFECTIVENESS OF ANTIMOTION SICKNESS 
DRUGS TESTE0 I N  HUMAN CENTRIFUGE 
NASA-CR-60850 N66- 1 3 8  3 3 
HUMAN ENGINEERING 
MAN-MACHINE RELATIONSHIP  DURING SPACE F L I G H T  
A 6 6 - 1 4 0 8 5  
HUMAN FACTORS EVALUATION OF COMMUNICATIONS 
EQUIPMENT SWITCH ACTUATORS UNDER SIMULATED SPACE 
CRAFT AN0 ORDINARY C O N D I T I O N S  166-80 148 
HANOGEAR I N S U L A T I O N  EFFECTIVENESS OF FREON 12,  
CARBON O I O X I O E i  AN0 H E L I U M  A 6 6 - 8 0 2 2 7  
DESIGN C R I T E R I A  FOR CREW STATIONS AS RELATE0 TO 
CREW MEMBER EGRESS FROM SINGLE PLACE P I L O T  
STATION I N  WEIGHTLESS ENVIRONMENT - HUMAN 
ENGINEERING AN0 F L I G H T  DYNAMICS 
A FFOL-T R- 6 5- 148 N 6 6 - 1 3 9 7 8  
HUMAN FACTOR 
HUMAN FACTORS I N  CONCOROE SST PROGRAM 
A 6 6 - 1 3 3 5 7  
ENERGY PATTERNS FROM SPACE ACCESSIBLE TO HUMAN 
SENSES THROUGH DATA SENSORS AN0 INFORMATION 
A C Q U I S I T I O N  A 6 6 - 1 4 0 9 3  
HUMAN FACTORS INFORMATION REQUIREMENTS FOR SPACE 
SYSTEM DEVELOPMENT 
NASA-CR-68230 N 6 6 - 1 2 9 5 9  
S T A T I S T I C A L  ANALYSIS  OF HEAT SYNDROME CAUSES - 
ENVIRONMENTAL AN0 HUMAN FACTORS9 AN0 P K t V E N T i G N  
AN0 A L L E V I A T I O N  I N  C I V I L  DEFENSE SHELTERS AN0 I N  
EMERGENCY S I T U A T I O N S  
A D - 6 2 3 5 7 8  N 6 6 - 1 3 0 0 7  
HUMAN FACTORS INFORMATION REQUIREMENTS FOR SPACE 
SYSTEMS E N G I N E E R I N G  - SURVEY AN0 B IBL IOGRAPHY 
NASA-CR-68616 N 6 6 - 1 3 3 3 1  
HUUAN PERFORUANCE 
UPPER THERMAL TOLERANCE L I M I T S  FOR UNIMPAIRED 
MENTAL PERFORMANCE A66-12359  
HUMAN PERCEPTUAL MECHANISM DEFINED BY 
PSYCHOLOGICAL RESEARCH AND A P P L I E D  TO AIRCRAFT 
COCKPfT  D I S P L A Y  DESIGN A 6 6 - 1 2 8 0 3  
MATHEHATICAL MODEL BASED ON CONTROL AN0 QUEUEING 
THEORY FOR HUMAN CONTROLLER FOR TURN-ROUND 
OPERATIONS ON AIRPORT APRON 1 6 6 - 1 2 8 8 6  
U O N I T O R I N G  HUIIAN PERFORUANCE DURING MANNED O R B I T A L  
F L I G H T  FOR ASSESSMENT OF CENTRAL NERVOUS SYSTEM 
FUNCTIONI N O T I N G  A N I M A L  STUDIES DURING SIMULATED 
STRESSES OF SPACE F L I G H T  A66- 1 4 0 0  8 
MATHEMATICAL MODEL OF HUMAN COMPENSATORY TRACKING 
BEHAVIOR A 6 6 - 8 0 1 4 9  
1-23 
HYDRATION 
HUMAN USE OF SHORT-TERM MEMORY I N  PROCESSING 
INFORMATION ON COMPUTER CONSOLE 
A 6 6 - 8 0 1 5 1  
THEORY FOR D E T E R M I N I S T I C  CHARACTERIZATION OF T I M E  
VARYING DYNAMICS OF HUMAN OPERATOR PERFORMANCE 
TRACKING TASK. A 6 6 - 8 0 1 8 5  
HUMAN PERFORMANCE AN0 L I F E  SUPPORT SYSTEMS I N  
SPACE MONITORED BY D I G I T A L  COMPUTER WHICH CAN 
S IMULATE C L I N I C A L  L U ~ ~ L  - i 5 i O i S T 2 X L U T I C S  
N 6 6 - 1 2 2  19 
D I A L  READING A B I L I T Y  OF SPACECRAFT CREW DURING 
PROLONGED ACCELERATION AN0 V I B R A T I O N  
AMRL-TR-65-110 N66-12  316 
COMPARISON OF CROSS CORRELATION AN0 
ORTHOGONALIZED EXPONENTIAL ANALYSES BY 
REGRESSION ANALYSIS  FOR I D E N T I F I C A T I O N  OF HUMAN 
P I L O T  DYNAMIC RESPONSE CHARACTERISTICS 
NASA-CR-68701 N 6 6 - 1 3 5 1 6  
F L I G H T  FATIGUE AND STRESS OF P I L O T S  
AM-65-13 N 6 6 - 1 3 8 9 7  
DETECTION OF COMPOUND MOTION I N  TWO-TARGET 
C O L L I S I O N  P R E D I C T I O N  S I T U A T I O N  
S P - 1 9 4 6 / 0 0 1 / 0 0  N 6 6 - 1 4 0 2 1  
RESEARCH TECHNIQUE USE0 I N  MEASUREMENT OF HUMAN 
PERFORMANCE UNDER LOW OR ZERO GRAVITY C O N D I T I O N S  
A D - 6 2 0 9 3 1  N66-  14 02 9 
HUMAN PERFORMANCE CHARACTERISTICS I N  MANUAL 
CONTROL TASKS, AN0 TECHNIQUES FOR DATA ANALYSIS  
AN0 SYSTEMS S I M U L A T I O N  
NASA-CR-68981 N 6 6 - 1 4 2 9 0  
HUMAN REACTION 
METABOLISM AN0 ENERGY EXCHANGE BALANCE TESTS I N  
RESPIRATION CALORIMETER TO DETERMINE R E L A T I O N  
BETWEEN BODY TEMPERATURE AN0 FLUCTUATIONS OF 
OTHER BODY FUNCTIONS 
NASA-TT-F-9796 N 6 6 - 1 3 4 8 4  
HUUAN TOLERANCE 
HEAT STRESS AN0 M I N I M A L  DEHYDRATION EFFECT UPON 
HUMAN TOLERANCE TO P O S I T I V E  ACCELERATION 
A 6 6 - 1 2 3 5 3  
HUMAN TOLERANCE L I M I T S  I N  WATER IMPACT9 
I D E N T I F Y I N G  ENVIRONMENTAL AN0 TRAUMA 
CHARACTERISTICS A 6 6 - 1 2 3 5 6  
B IOLOGICAL STRESSES OF MANNED SPACE F L I G H T  I N  
L I M I T I N G  F L I G H T  DURATION, NOTING I S O L A T I O N  EFFECT 
A 6 6 - 1 3 5 0 7  
BREATHING MECHANICS DURING TRANSVERSE 
ACCELERATION, D ISCUSSING EXPERIMENTS AN0 
MEAWREMENTS MADE ON MAN ~66-1407 5
HUMAN STRESS REACTIONS TO THREE-DAY MARCH9 SLEEP 
OEPRIVATIONv FOOD AN0 OXYGEN STARVATION9 NOTING 
CHANGES I N  CENTRAL NERVOUS SYSTEM FUNCTIONS 
A 6 6 - 1 4 0 0 0  
H I G H  N O I S E  LEVELS EFFECT ON HEARING DAMAGE OF 
TECHNICAL PERSONNEL OF M I L I T A R Y  A I R F I E L D  
A 6 6 - 1 4 3 8 6  
AEROSPACE M E D I C I N E  - COMPRESSION D E F O R M I T I E S  
OF THORACIS VERTEBRAE I N  HUMAN TOLERANCE TEST 
DURING EXPOSURE TO SIMULATED ESCAPE SYSTEM 
ROCKET THRUST VECTOR 
AMRL-TR-65-134 N 6 6 - 1 2 0 8 5  
H U U I O I T Y  
DERMATOLOGICAL CONDITIONS OF HUMAN S K I N  AS RESULTS 
OF HEAT AN0 H U M I O I T Y  A 6 4 - 8 0 2 4 7  
HVORATIOW 
HYDRATION DURING BED REST I N  RESPONSE TO LOWER 
BODY NEGATIVE PRESSURE AS RELATED TO MANNED 
SPACE F L I G H T  h66-80195 
TEMPERATURE AN0 HYDRATION FACTORS A F F E C T I N G  
CUTANEOUS BARRIERS TO PENETRATION 
HYGIENE SUBJECT I N D E X  
A 6 6 - 8 0 2 6 3  
HYGIENE 
S K I N  FUNCTION AND PROCESSES I N  V I T A L  A C T I V I T Y  AS 
RELATED TO PERSONAL HYGIENE DURING EXPOSURE TO 
SPACE FL IGHT STRESSES A 6 6 - 8 0 3 1 2  
HYPERCAPNIA 
EFFECTS OF COLD AN0 ABNORMAL ATMOSPHERE D I S C U S S I N G  
TOLERANCE L I M I T S  TO HYPERCAPNIA, ANOXIA INDUCED 
HYPOTHERMIA AN0 HYPOXIA  A 6 6 - 1 4 0 6 7  
REFLEX EFFECTS OF CEPHALIC  HYPOXIA ,  HYPERCAPNIA, 
AN0  ISCHEMIA UPON VENTRICULAR C O N T R A C T I L I T Y  I N  
DOGS. A 6 6 - 8 0 3 5 0  
HYPERTENSIN 
RENAL C IRCULATION OF DOG AS AFFECTED BY 
ANGIOTENSIN A 6 6 - 8 0 4 0 4  
HYPERVENTILATION 
ADJUSTMENT I N  NORMAL SUBJECTS OF A R T E R I A L  CARBON 
D I O X I D E  TENSION FOLLOWING HYPERVENTILATION. 
666-80235 
HYPOCAPNIA 
ROLE OF HYPOCAPNIA I N  CARDIAC OUTPUT, HEART RATE 
AN0 BLOOD PRESSURE RESPONSES TO ACUTE HYPOXIA  I N  
MAN A 6 6 - 8 0 2 0 9  
HYPOTHERMIA 
EFFECTS OF COLD AN0 ABNORMAL ATMOSPHERE D I S C U S S I N G  
TOLERANCE L I M I T S  TO HYPERCAPNIA, ANOXIA  INDUCE0 
HYPOTHERMIA A N 0  HYPOXIA A 6 6 - 1 4 0 6 7  
O X I D A T I O N  AN0 PHOSPHORYLATION CORRELATION I N  B R A I N  
T I S S U E S  DURING OVERCOOLING AND REWARMING I N  
EXPERIMENTAL ANIMALS. A 6 6 - 8 0 1 7 0  
TOLERANCE RELATIONSHIP  BETWEEN EFFECTS OF INTERNAL 
A N 0  EXTERNAL COLD AND DIFFERENT FORMS OF ANOXIA  I N  
RAT A 6 6 - 8 0 1 8 9  
EFFECT OF GLUCAGON ON BLOOD SUGAR AND INORGANIC 
PHOSPHORUS LEVELS I N  NORMOTHERMIC AN0 HYPOTHERMIC 
RATS A 6 6 - 8 0 2 4 5  
SEMICONDUCTOR D E V I C E  FOR SUBJECTING SMALL 
EXPERIMENTAL ANIMALS TO HYPOTHERMIA 
A 6 6 - 8 0 3 2 8  
AUTOMATIC DEVICE FOR PRODUCING CONTROLLED 
HYPOTHERMIA I N  ANIMALS AN0 HUMANS 
A 6 6 - 8 0 3 3 0  
AUTOMATIC INOUCTION OF HYPOTHERMIA I N  DOGS, I T S  
COURSE, REWARMING, AND AFTEREFFECTS 
A 6 6 - 8 0 3 3 3  
A R T I F I C I A L  HYPOTHERMIA EFFECTS ON A R T E R I A L  BLOOD 
I N  A L B I N O  RATS A 6 6 - 8 0 4 0 1  
HYPOXIA  
EFFECTS nF r"L! A:;: ;;;.~GWIAL AIMOSPHERE D I S C U S S I N G  
TOLERANCE L I M I T S  TO HYPERCAPNIA, ANOXIA INDUCED 
HYPOTHERMIA AN0 HYPOXIA  A 6 6 - 1 4 0 6 7  
THERMAL HOMOIOSTASIS UNDER HYPOXIA  I N  MAN, 
D I S C U S S I N G  THERMAL STRESS ADAPTATION AND 
PHYSIOLOGICAL RESPONSES I N  OXYGEN-DEFICIENT 
ENVIRONMENT A 6 6 - 1 4 0 6 8  
ERYTHROPOIETIN t  A C T I V I T Y I  BLOODI AN0 PHYSIOLOGICAL 
RESPONSES TO SEVERE HYPOXIA  I N  MAN 
A 6 6 - 8 0 2 1 4  , 
RESISTANCE TO HYPOXIA  AND F A T I G U E  OF RESPIRATORY 
MUSCLE DURING ASCENT TO H I G H  A L T I T U D E  AS AFFECTED 
BY A C C L I M A T I Z A T I O N  
OXYGEN D I F F U S I O N  I N  B R A I N  I N  VENOUS OR A R T E R I A L  
HYPOXIA  A 6 6 - 8 0 3 4 3  
REFLEX EFFECTS OF C E P H A L I C  HYPOXIA, HYPERCAPNIA, 
AND I S C H E M I A  UPON VENTRICULAR C O N T R A C T I L I T Y  I N  
DOGS. A 6 6 - 8 0 3 5 0  
HETEROGENOUS CHARACTER OF SLOW WAVES OF DELTA 
RHYTHM OCCURRING DURING ANOXIC C L I N I C A L  DEATH AN0 
REANIMATION I N  DOGS A 6 6 - 8 0 3 5 2  
TOLERANCE OF RAT TO HYPOXIA  DURING R A D I A T I O N  
S ICKNESS CAUSED BY X-RAY I R R A D I A T I O N  
A 6 6 - 8 0 3 0 5  
A 6 6 - 8 0 3 8 4  
EFFECTS OF GRADUAL OR SUDDEN ONSET OF HYPOXIA  ON 
OXYGEN DEMAND A 6 6 - 8 0 3 8 7  
HYPOXIA  PRODUCED BY I N H A L A T I O N  OF PURE NITROGEN 
AN0 INTERMITTENT OXYGEN BREATHING I N  CATS 
A 6 6 - 8 0 3 8 8  
HYPOXIA  EFFECTS ON S E N S I T I V I T Y  TO EPILEPTOGENIC 
AGENTS AND ON FUNCTIONAL PROPERTIES OF MOTOR 
FORMATIONS OF B R A I N  
J P R S - 3 3 0 5 6  N 6 6 - 1 2 9 0 3  
I 
I C E  
CALORIMETRIC DETERMINATION OF I C E  FORMED I N  F E E T  
OF M I C E  FROZEN AT VARIOUS TEMPERATURE 
AAL-TOR-63-29 N 6 6 - 1 4 0 3 7  
I L L U M I N A T I O N  
AFTERIMAGES PRODUCED B Y  BLACK AND L I G H T  TARGETS 
VIEWED PERIPHERALLY BY DARK ADAPTED SUBJECTS 
A66-BO175  
P R E O I C T I N G  PROOUCTION I N  L I G H T  L I M I T E D  CONTINUOUS 
CULTURES OF ALGAE, CHLORELLA PYRENOIDOSA AND 
D U N A L I E L L A  TERTIDLECTA A 6 6 - 8 0 3 5 1  
I L L U M I N A T I O N  AND CELL  D E N S I T Y  EFFECTS ON GROWTH 
RATE OF CHLORELLA VULGARIS  CULTURE 
A 6 6 - 8 0 4 0 0  
IMMERSION 
HEART RATE AND FOREARM BLOOD FLOW OF MAN WITH AN0 
WITHOUT BREATH HOLDING DURING FACE IMMERSION I N  
WATER A 6 6 - 8 0 2 1 0  
PRESSURE FLOW R E L A T I O N S H I P  OF AIRWAYS I N  S I T T I N G  
SUBJECT UNDER NORMAL C O N D I T I n N c -  ' " " E o Z Z C  1; &TEK 
73 i iEin  L t v t L ,  AND DURING NEGATIVE PRESSURE 
BREATHING S U F F I C I E N T  TO REDUCE LUNG VOLUME AS 
DURING IMMERSION. A 6 6 - 8 0 2 3 6  
WATER IMMERSION TECHNIQUE FOR S I M U L A T I N G  ZERO 
GRAVITY M O B I L  I T Y  PERFORMANCE OF ASTRONAUT I N  
PRESSURIZED SPACESUIT  
NASA-TN-0-3054 N66- 14 1 5  1 
I M M U N I T Y  
BODY TEMPERATURE AN0 CARDIOVASCULAR AND IMMUNITY TO INODGENOUS MICROORGANISM I N  ASTRONAUTS 
RESPIRATORY A C T I V I T Y  OF MAN AND DOG UNDER H Y P O X I A  DURING T R A I N I N G  AND BEFORE AN0 AFTER VOSTOK S E R I E S  
AN0 HOT AND COLD TEMPERATURE EXPOSURE SPACE F L I G H T  A 6 6 - 8 0 3 7 4  
A 6 6 - 8 0 1 8 8  
ANTIBODY PLAQUE FORMING C E L L S  - K I N E T I C S  OF 
TOLERANCE RELATIONSHIP  BETWEEN EFFECTS OF I N T E R N A L  PRIMARY AN0 SECONDARY IMMUNE HEMOLYSIN RESPONSE 
A N 0  EXTERNAL COLD AN0 D IFFERENT FORMS OF ANOXIA  I N  USNRDL-897 N 6 6 - 1 4 2 0 7  
RAT A 6 6 - 8 0 1 8 9  
CENTRAL NERVOUS SYSTEM FUNCTION OF HUMAN SUBJECTS COMPARISON METHODS FOR R E L A T I O N S H I P  AMONG 
EXPOSED TO PHYSICAL EXERCISE, SLEEP DEPRIVATIONI  ENZYMES THAT ARE SAME B U T  BELONG TO DIFFERENT 
666-80191 ORGANISMS A 6 6 - 1 3 3 6 7  STARVATION, AN0 HYPOXIA  
ROLE OF HYPOCAPNIA I N  CARDIAC OUTPUT, HEART RATE IMMUNOLOGICALLY COMPETENT C E L L  RESPONSE TO A N T I G E N  
AN0 BLOOD PRESSURE RESPONSES TO ACUTE H Y P O X I A  I N  AND COMPARATIVE STUDY OF LYMPHOID C E L L S  
MAN A 6 6 - 8 0 2 0 9  EUR-2469.F N 6 6 - 1 4 0 8 9  
I M M U W L O S Y  
1-24 
SUBJECT I N D E X  
IMPACT DECELERATION 
PHYSIOLOGICAL RESPONSE OF MAN TO IMPACT 
DECELERATIONS ACTING I N  VARIOUS DIRECTIONS DURING 
SPACECRAFT LANDING AS AFFECTED BY SAFETY BELTS. 
HARNESSES, AND SHOCK ABSORBERS A 6 6 - 8 0 3 0 1  
IMPACT PRESSURE 
GENERATION AND TRANSMISSION OF PRESSURE PULSES I N  
TC'K'LAR SYSTEM IMPACTED BY F A L L I N G  STEEL Y!GtL,., 
RELATE0 TO IMPACT INJURY *o"-""* ." 
IMPACT TOLERANCE 
HUMAN TOLERANCE L I M I T S  I N  WATER IMPACT, 
I D E N T I F Y I N G  ENVIRONMENTAL AN0 TRAUMA 
CHARACTERISTICS A 6 6 - 1 2 3 5 6  
IMPACTOR 
COMPARISON OF MEASURE0 LUNG BURDEN I N  ANIMAL 
SPECIES WITH AMOUNTS OF PLUTONIUM COLLECTED BY 
CASCADE IMPACTOR SAMPLERS 
AYRE-0-29/65 N 6 6 - 1 4 0 9 7  
I N E R T  ATMOSPHERE 
EFFECT OF REPLACING ATMOSPHERIC NITROGEN BY 
HELIUM ON DEVELOPMENT OF CHICK EMBRYOS 
J P R S - 3 2 9 0 5  N 6 6 - 1 2 2 9 9  
I N F E C T I O N  
S K I N  DISORDERS DUE TO MICROBIAL  INFECTIONS I N  
M I L I T A R Y  PERSONNEL L I V I N G  I N  TROPICS 
A 6 6 - 8 0 2 6 2  
CHEMOTHERAPY OF V I R U S  INFECTIONS,  B I O L O G I C A L  PEST 
CONTROL, V IRUS NUCLEIC ACIDS. AND V I R A L  GROWTH 
N 6 6 - 1 2 6 3 4  
INFORMATION 
HUMAN FACTORS INFORMATION REQUIREMENTS FOR SPACE 
SYSTEM DEVELOPMENT 
NASA-CR-68230 N 6 6 - 1 2 9 5 9  
HUMAN FACTORS INFORMATION REQUIREMENTS FOR SPACE 
SYSTEMS ENGINEERING - SURVEY AN0 B IBL IOGRAPHY 
NASA-CR-68616 N 6 6 - 1 3 3 3  1 
INFORMATION PROCESSING 
ENERGY PATTERNS FROM SPACE ACCESSIBLE TO HUMAN 
SENSES THROUGH OATA SENSORS AN0 INFORMATION 
A C Q U I S I T I O N  A 6 6 - 1 4 0 9 3  
HUMAN USE OF SHORT-TERM MEMORY I N  PROCESSING 
INFORMATION ON COMPUTER CONSOLE 
A 6 6 - 8 0 1 5 1  
SHORT TERM MEMORY AS FUNCTION OF NUMBER OF ITEMS 
SENT AN0 NUMBER OF CHANNELS I N  MULTICHANNEL 
L I S T E N I N G  EXPERIMENT A 6 6 - 8 0 1 5 3  
EFFECT OF S I Z E  AN0 LOCATION OF INFORMATIONAL 
TRANSFORMS UPON SHORT-TERM R E T E N T I O N  
A 6 6 - 8 0 2 6 9  
D E C I S I O N  MAKING EFFECTS OF TWO SOURCES OF 
UNCERTAINTY D E C I S I O N  A66-00274  
I O E N T I F I C A T I O N  OF SEQUENTIAL AUDITORY AN0 V I S U A L  
S T I M U L I  A 6 6 - 8 0 2 7 9  
EXPERIMENTAL STUDY OF O R G A N I Z A T I O N  OF INFORMATION 
I N  V I S U A L  TASK I N  MAN A66-BO 3 9 4  
S I G N A L  D E T E C T I O N  OF AUDITORY SENSORY RESPONSES TO 
S T I M U L I  - AUDITORY INFORMATION PROCESSING 
NASA-CR-68881 N 6 6 - 1 3 9 9 0  
I N F O R M A T I O N  THEORY 
A P P L I C A T I O N  OF INFORHATION THEORY CONCEPTS TO 
A N A L Y S I S  OF P H Y S I O L O G I C A L  DATA DURING SPACE 
F L I G H T S  A 6 6 - 8 0 3 6 7  
I N H A L A T I O N  
F I S S I O N  PRODUCT I N H A L A T I O N  PROGRAM - GAMMA RAY 
D E T E C T I O N  SYSTEM FOR B I O L O G I C A L  SAMPLES 
L F - 2 0  N 6 6 - 1 2 5 8 1  
U R I N A R Y  E L I M I N A T I O N  FOLLOWING I N H A L A T I O N  OF 
INSOLUBLE PLUTONIUM OXIDE N 6 6 - 1 2 6 8  2 
I N H A L A T I O N  STUDY OF NEOOYWIU!4 OXIDE PATHOGENESIS 
I O N I Z I N G  R A D I A T I O N  
I N  M I C E  AN0 GUINEA P I G S  - ANIMAL STUDY 
COO-1170-4 N 6 6 - 1 2 9 5 1  
INJURY 
PHARMACOLOGICALLY A C T I V E  AN0 LETHAL SUBSTANCES 
RELEASED FROM THERMALLY I N J U R E 0  S K I N  OF HUMAN AND 
ANIMAL SUBJECTS INCLUDING HISTAMINE,  BRADYKININ .  
ADENYLIC COMPOUMOS, AND POSSIBLY SEROTONIN 
A 6 6 - 8 0 2 5 4  
ULTRAVIOLET INJURY I N  MUUSE AS iFFECTED E.\: !+9T 
ENV I RONMENT A 6 6 - 8 0 2 5 5  
PATHOGENIC ROLE OF MICROCIRCULATORY IMPAIRMENT 
DURING COLO I N J U R Y  OF S K I N  OF R A B B I T  AND MOUSE. 
A 6 6 - 8 0 2 5 6  
RESPONSE OF HUMAN EPIDERMIS TO GRADE0 THERMAL AN0 
COLD STRESS. A 6 6 - 8 0 2 5 7  
ROLE OF STRATUM CORNEUM I N  BODY DEFENSE AGAINST 
VARIOUS TYPES OF INJURY AN0 I N F E C T I O N  
A 6 6 - 8 0 2 6 1  
PHYSIOLOGICAL RESPONSE OF MAN TO IMPACT 
DECELERATIONS ACTING I N  VARIOUS D I R E C T I O N S  DURING 
SPACECRAFT LANDING AS AFFECTED BY SAFETY BELTS, 
HARNESSES, AN0 SHOCK ABSORBERS 
REVERSIBLE PROCESS OF CHROMOSOME DAMAGE DURING 
M I T O S I S  BY I O N I Z I N G  R A D I A T I O N  I N  YEAST 
A 6 6 - 8 0 3 0 1  
A 6 6 - 8 0 3 2 1  
GENERATION AN0 TRANSMISSION OF PRESSURE PULSES I N  
TUBULAR SYSTEM IMPACTED BY F A L L I N G  STEEL WEIGHT 
RELATED TO IMPACT PNJURY A 6 6 - 8 0 3 4 0  
INPUT 
T E L L I N G  COMPUTER HOW TO EVALUATE M U L T I O I M E N S I O N A L  
S I T U A T I O N S  AN0 TERMINOLOGY AND S T A T I S T I C S  FOR 
DETERMINING PERFORMANCE OF D E C I S I O N  MAKER 
A 6 6 - 0 0 1 0 4  
INSTRUMENT AT I O N  
C R I T E R I A  FOR BODY BLOCKS, ANTHROPOMORPHIC DUMMIES, 
AN0 INSTRUMENTATION FOR USE I N  S T A T I C  AND 
DYNAMIC TESTING OF C I V I L  AIRCRAFT SEAT SYSTEMS 
FAA-ADS-20 N 6 6 - 1 3 9 2 6  
I N S U L I N  
SHORT-TERM MEMORY. CHOICE REACTION TIME, AND HAND 
STEADINESS OF EXERCIS ING AN0 RESTING SUBJECTS I N  
RESPONSE TO EPINEPHRINE OR I N S U L I N  A D M I N I S T R A T I O N  
A 6 6 - 8 0 2 0 1  
INTEGRATOR 
WAVEMETER AND INTEGRATOR FOR EVALUATION OF WAVE 
PATTERNS AN0 AMPLITUDE OF B R A I N  POTENTIALS - 
ELECTROPHYSIOLOGY 
JPRS-33055  N66-  1 2  444 
:#TERPL.!WETARY F L I G H T  
PHYSIOLOGICAL MEASUREMENTS DURING INSEkPLAiiETARY 
F L I G H T  FOR MEDICAL MONITORING, EXAMINATIONS AN0 
DIAGNOSES, AN0 S C I E N T I F I C  RESEARCH - ANALYSIS  OF 
VOSTOK SPACECRAFT BIOINSTRUMENTATION 
N 6 6 - 1 3 7 8 9  
I N T E S T I N E  
HISTOPATHOLOGY OF POCKET MOUSE I N T E S T I N E  MUCOUS 
AFTER I R R A D I A T I O N  - GROWTH AND DEVELOPMENT OATA 
ON LABORATORY POCKET MOUSE 
NASA-CR-682 17 N66-  12200 
I O D I N E  
CHANGES I N  SERUM PROTEIN- IODINE I N  MEN EXPOSE0 TO 
POLAR CL IMATE A 6 6 - 0 0 2 9 3  
I O N I Z I N G  R A D I A T I O N  
SPACE R A D I A T I O N - R E L A T I V E  B IOLOGICAL EFFECTIVENESS 
AN0 PROBLEMS OF S H I E L D I N G  DURING MOON M I S S I O N  
A66-BO310  
REVERSIBLE PROCESS OF CHROMOSOME DAMAGE DURING 
M I T O S I S  BY I O N I Z I N G  R A D I A T I O N  I N  YEAST 
A 6 6 - 8 0 3 2 1  
IMPORTANCE OF RECONSTRUCTION OF C E L L S  DAMAGE0 B Y  
I O N I Z I N G  R A D I A T I O N  ON TOTAL V I A B I L I T Y  OF ORGANISM 
I R R A D I A T I O N  SUBJECT I N D E X  
A 6 6 - 8 0 3 2 2  
B I O L O G I C A L  EFFECT OF D I F F E R E N T  DOSES OF I O N I Z I N G  
R A D I A T I O N  ON VESTIBULAR APPARATUS 
N66-12458 
EFFECTS OF I O N I Z I N G  X- AN0 GAMMA R A D I A T I O N  ON 
OEOXYR I BONUCLE I C  A C I D  
EUR-2471.F N 6 6 - 1 4 0 9 2  
I R R A D I A T I O N  
FORTRAN COMPUTER PROGRAM FOR E V A L U A T I O N  OF POST 
I R R A D I A T I O N  S U R V I V A L  T I M E S  - A N I M A L  STUDY 
UCLA-12-573 N 6 6 - 1 2 9 1 7  
I S C H E M I A  
R E F L E X  EFFECTS OF C E P H A L I C  H Y P O X I A *  HYPERCAPNIAv 
AND I S C H E M I A  UPON VENTRICULAR C O N T R A C T I L I T Y  I N  
DOGS. A 6 6 - 8 0 3 5 0  
ISOTOPE 
P O T E N T I A L  A P P L I C A T I O N S  OF RAOIOISOTOPES TO 
OPERATION OF MANNED SPACECRAFT L I F E  SUPPORT 
SYSTEMS 
SAN-575-12 N 6 6 - 1 2 5 8 2  
J 
J E T  A I R C R A F T  
STRESS IMPOSE0 ON AIRCREW I N  C I V I L  J E T  AIRCRAFT 
DURING LONG F L I G H T  
OLR-FB-65-44 N 6 6 - 1 4 2 6  1 
J E T  N O I S E  
TOLERANCE OF J E T  AND ROCKET ENGINE EXHAUST N O I S E  
AND EAR PROTECTION D E V I C E S  FOR P I L O T S  AN0 GROUND 
CREWS 
NASA-TT-F-9799 N 6 6 - 1 3 2 9 7  
K 
K I D N E Y  
RENAL C I R C U L A T I O N  OF DOG AS AFFECTED BY 
ANGIOTENSIN A 6 6 - 8 0 4 0 4  
L 
LABORATORY APPARATUS 
LABORATORY APPARATUS FOR B I O L O G I C A L  EXPERIMENT 
GAMMA R A O I A T I O N  SOURCES 
JPRS 32704 N 6 6 - 1 3 2 4 5  
L A B Y R I N T H  
NEW THEORY OF FUNCTIONAL MECHANISM OF L A B Y R I N T H I N E  
E P I T H E L I U M  A 6 6 - 8 0 4 0 3  
MEASUREMENT OF O T O L I T H  A C T I V I T Y  AS I N D I C A T E 0  BY 
OCULAR COUNTERROLLING I N  RESPONSE TO BODY 
T I L T  W I T H I N  FORCE F I E L O  OF ZERO G, ONE-HALF G, 
AN0 STANDARD G - EXTRALABYRINTHINE FACTORS 
NASA-CR-68391 N 6 6 - 1 3 0 9 7  
L A C T A T E  
V E N T I L A T I O N ,  HEART RATE, LACTATE FllRYAT!C'!, .I!!? 
_...-_.. - u ~ . w n r ~ ~ ~ ~  UUHING ARM AN0 LEG E X E R C I S E  I N  
S U P I N E  A N 0  S I T T I N G  P O S I T I O N  A 6 6 - 8 0 2 1 1  
"""er., r^ ..-....-- 
L A N D I N G  A I D  
L A N D I N G  TASK AN0 P I L O T  ACCEPTANCE OF D I S P L A Y S  FOR 
L A N D I N G  I N  REDUCE0 WEATHER MINIMUMS 
A I A A  PAPER 6 5 - 7 2 2  A 6 6 - 1 2 5 7 9  
LASER 
B I O L O G I C A L  EFFECTS OF LASER R A D I A T I O N  W I T H  
REFERENCE TO I N T A C T  ANIMALS, PRIMATE EYES A N 0  S K I N  
AND MALIGNANT TUMORS OF A N I M A L  AN0 HUMAN O R I G I N  
A 6 6 - 1 2 9 9 4  
L E A D E R S H I P  
EXPERIMENTAL PSYCHOLOGICAL E X A M I N A T I O N  OF 
COSMONAUTS A 6 6 - 8 0 2 9 8  
L E A R N I N G  
A C Q U I S I T I O N  OF STEP FUNCTION TRACKING TASK AS 
FUNCTION OF ALTERNATIVES AN0 SEQUENCE LENGTH 
A 6 6 - 8 0 1 8 0  
USE OF NEGATIVE SLOPE TRANSFORMATIONS OF KNOWLEDGE 
OF RESULTS ON S I M P L E  MOTOR RESPONSE 
~66-a0270 
ACHIEVEMENT I N  PROGRAMMED MATHEMATICS A S  FUNCTION 
OF D I F F E R E N T I A L  KNOWLEDGE OF RESULTS 
A 6 6 - 8 0 2 7 2  
BEHAVIORAL EFFECTS OF I O N I Z E 0  A I R  ON RATS 
A 6 6 - 8 0 2 7 8  
EFFECT OF AGE ON PART AN0 WHOLE LEARNING I N  M A I L  
SORTERS A 6 6 - 8 0 2 8 2  
LEARNING SYSTEM 
T R A I N I N G  AN0 I N S T R U C T I O N  BY MEANS OF TEACHING 
MACHINES I N  F I E L D  OF A V I A T I O N  A 6 6 - 1 3 5 0 8  
LEARNING O F  PAIRED-ASSOCIATE I T E M S  RELATED TO 
DIFFERENT R E P E T I T I V E  REINFORCMENT A N 0  T E S T I N G  
SEQUENCES 
TR-76 N 6 6 - 1 3 6 8 9  
LEUKOCYTE 
R A D I A T I O N  S E N S I T I V I T Y  OF CHROMOSOME MUTATION I N  
WHITE BLOOD C E L L S  OF HUMANS. MONKEYS, AND 
R A B B I T S  N 6 6 - 1 2 7 5 6  
L I F E  
SPACE EXPLORATION AN0 STUDY OF ROLE OF EARTH 
ENVIRONMENTAL C O N D I T I O N S  I N  EVOLUTIONv PHYSIOLOGY. 
AND BEHAVIOR OF TERRESTRIAL ORGANISMS 
A 6 6 - 8 0 1 5 6  
L I F E  DETECTOR 
FUTURE OF ENVIRONMENTAL BIOLOGYI D I S C U S S I N G  SPACE 
RESEARCH ON L I V I N G  ORGANISMS I N  EXTRATERRESTRIAL A 6 6 - 1 4 0 6 9  
ENVIRONMENT 
L I F E  S C I E N C E  
MEDICAL AN0 L I F E  SCIENCES, E L E C T R I C  POWER SYSTEMS* 
ENERGY CONVERSION. ELECTROMAGNETIC F I E L D S ,  _ _ .  
COMMUNICAT ION, NONLINEAR CIRCUITS, HATERI ALS, 
AN0 CONTROL AN0 I N F O R M A t I O N  SYSTEMS 
AO-622202 N66-13 158 
L I F E  SUPPORT SYSTEM 
APOLLO SPACE S U I T  D E S I G N  D I S C U S S I N G  CONSTRUCTION, 
PURPOSE AN0 OPERATING C O N D I T I O N S  OF L IQUID-COOLED 
L I F E  SUPPORT SYSTEM A 6 6 - 1 2 6 3 1  
P R I N C I P L E S  FOR C R E A T I N G  SYSTEMS CAPABLE OF 
M A I N T A I N I N G  OPTIMUM C O N D I T I O N S  I N  SPACE CAPSULE 
ENVIRONMENT A 6 6 - 8 0 1 9 0  
SURVEY OF S O V I E T  USE OF A C T I V E  CHEMICALS FOR SPACE 
C A B I N  A I R  R E V I T A L I Z A T I O N  166-80202 
PROBLEMS OF SPACECRAFT PERSONNEL L I F E  SUPPORT B Y  
RECONVERSION OF WASTE PRODUCTS OF METABOLISM 
A 6 6 - 8 0 3 1 3  
HUMAN PERFORMANCE AN0 L I F E  SUPPORT SYSTEMS I N  
SPACE MONITORED BY D I G I T A L  COMPUTER WHICH CAN 
SIMULATE CLINICAL L m f r  - RlnApT?n%:::t; 
N 6 6 - 1 2 2 1 9  
P O T E N T I A L  A P P L I C A T I O N S  OF RADIOISOTOPES TO 
OPERATION OF MANNED SPACECRAFT L I F E  SUPPORT 
SYSTEMS 
SAN-575-12 N 6 6 - 1 2 5 8 2  
S O V I E T  PAPERS D E A L I N G  W I T H  BIOASTRONAUTICSI L I F E  
SUPPORT SYSTEMS, A N 0  VOSKHOD I 1  F L I G H T  
N 6 6 - 1 2 6 5 0  
ELECTROCHEMICAL CARBON O I O X I O E  CONCENTRATION 
SYSTEM FOR P U R I F Y I N G  SPACE C A B I N  ATMOSPHERE N 6 6 - 1 3  114 
NASA-CR-54849 
REVIEW OF L I F E  SUPPORT PROBLEMS I N  SPACE - FOOOt 
WATER, OXYGEN, WEIGHTLESSNESS, AN0 ACCELERATION N 6 6 - 1 4 0 2 8  
F T O - T T - 6 5 - 6 0 1 / 1 & 4  
L I G H T  ABSORPTION 
L I G H T  INDUCED ABSORPTION CHANGES AT 5 2 0  NM I N  
CHLORELLA PYRENOIDOSA AND T H E I R  R E L A T I O N S H I P  TO 
TWO PIGMENT SYSTEM OF PHOTOSYNTHESIS 
A 6 6 - 8 0 2 8 9  
1-26 
SUBJECT INDEX 
L I G H T  AOAPTATION 
HUMAN EYE AOAPTATION TO DARK AN0 L IGHT,  NOTING 
THRESHOLD DEPENDENCE ON PREVIOUS HISTORY OF 
I L L U M  I N  AT I O N  A66-13790  
L I G H T  I N T E N S I T Y  
EFFECT OF L I G H T  ON LOWER PLANT REPRODUCTION 
NASA-TT-F-9742 N 6 6 - 1 3 4 8  1 
L I G H T  SOURCE 
APPARENT MOVEMENT PHENOMENA ON CATHODE RAY TUBE 
D I S P L A Y S  - THRESHOLD DETERMINATIONS OF APPARENT 
MOVEMENTS OF PULSE0 L I G H T  SOURCES 
N A S A - 0 7 - 3 4 2  N 6 6 - 1 2  162 
L I M B  
BLOOD SUPPLY OF EXTREMITY MUSCLES DURING INTENSE 
PHYSICAL WORK I N  ALBINO RATS A 6 6 - 8 0 1 7 4  
HYDRATION DURING BED REST I N  RESPONSE TO LOWER 
BODY N E G A T I V E  PRESSURE AS RELATE0 TO MANNED 
SPACE F L I G H T  A 6 6 - 8 0 1 9 5  
VENTILATION,  HEART RATE, LACTATE FORMATIONI AN0 
OXYGEN CONSUMPTION DURING ARM AN0 LEG EXERCISE I N  
SUPINE AN0 S I T T I N G  P O S I T I O N  A 6 6 - 8 0 2 1 1  
RESPONSE OF C A P A C I T Y  VESSELS I N  HUMAN L I M B S  TO 
HEAD-UP T I L T  AN0 SUBATMOSPHERE PRESSURE ON LOWER 
BODY A 6 6 - 8 0 2 1 2  
MEASUREMENT OF REACTION I N  MAN OF RESISTANCE AN0 
C A P A C I T Y  VESSELS I N  FOREARM AN0 HAND TO LEG 
EXERCISE A 6 6 - 8 0 2 2 1  
L I N E A R  SYSTEM 
THREE INOEPENDENT SYSTEMS OF MATRIX  EQUATIONS FOR 
SOLVING TRANSFER FUNCTION OF MULTIPARAMETER L I N E A R  
SYSTEM H A N D L I N G  BY HUMAN OPERATOR 
A 6 6 - 1 2 6 9 9  
L I P I D  
Q U A N T I T A T I V E  ANALYSIS  OF L I P I D  CONSTITUENTS I N  
CHLORELLA CELLS A 6 6 - 8 0 1 7 1  
L I P I D  METABOLISM 
MECHANISM OF I N  V I V O  RBC DAMAGE BY OXYGEN, NOTING 
EFFECT ON CANINE ERYTHROCYTES A 6 6 - 1 3 3 4 8  
METABOLISM OF C A R N I T I N E  I N  MUSCLE OF COLD 
ACCLIMATED RAT A 6 6 - 8 0 1 5 2  
L I G H T  INDUCED CHANGES I N  L I P I D S  OF CHLORELLA 
VULGARIS A 6 6 - 8 0 2 4 6  
C H A R A C T E R I S T I C S  OF L I P I D  M O B I L I Z A T I O N  AN0 
PERIPHERAL D I S P O S I T I O N  I N  AGE0 I N D I V I D U A L S  
A 6 6 - 8 0 2 8 3  
LIauIo BREATHING 
I J I J L ~ O ~ V A ~ ~ G  GAS EXCIIAKE :e m r . s  DURING L I Q U I D  
BREATHING UNDER HYPERBARIC OXYGENATION 
A 6 6 - 8 0 2 3 0  
L I Q U I D  COOLING 
APOLLO SPACE S U I T  DESIGN D I S C U S S I N G  CONSTRUCTION. 
PURPOSE AN0 OPERATING CONDIT IONS OF LIQUID-COOLED 
L I F E  SUPPORT SYSTEM A 6 6 - 1 2 6 3 1  
Lon ALTITUDE 
V I S U A L  PROBLEMS ASSOCIATED WITH LOW ALTITUDE 
F L I G H T  A 6 6 - 8 0 3 5 7  
Lon PRESSURE CHAMBER 
VERBAL COHMUNICATION I N T E L L I G I B I L I T Y  I N  OXYGEN- 
H E L I U M  AN0 OTHER BREATHING MIXTURES I N  LOW 
PRESSURE CHAMBER A66-BO199 
L O U  TEMPERATURE ENVIRONMENT 
TOLERANCE R E L A T I O N S H I P  BETWEEN EFFECTS OF INTERNAL 
AN0 EXTERNAL COLD AN0 D IFFERENT FORMS OF ANOXIA I N  
RAT A 6 6 - 8 0 1 8 9  
BEHAVIORAL THERMOREGULATION I N  YOUNG AN0 OLD RATS 
I N  COLD ENVIRONMENT A66-80208  
PATHOGENIC ROLE OF MICROCIRCULATORY IMPAIRMENT 
DURING COLD I N J U R Y  OF S K I N  OF R A B B I T  AN0 MOUSE- 
A 6 6 - 8 0 2 5 6  
MANNEO SPACE F L I G H T  
RESPONSE OF HUMAN E P I D E R M I S  TO GRADE0 THERMAL AN0 
COLD STRESS. 
CHANGES I N  SERUM PROTEIN- IODINE I N  MEN EXPOSE0 TO 
POLAR CL IMATE 166-80293 
A 6 6 - 8 0 2 5 7  
THERMOREGULATION RESPONSES OF HUMAN MUSCULATURE 
TO SUOOEN COOLING AN0 TO EMOTIONAL STRESS 
A 6 6 - 8 0 3 4 4  
LUNG 
EFFECT OF PROLONGED EXPOSURE TO H I G H  CONCENTRATION 
OF OXYGEN ON LUNGS AN0 BLOOD I N  MICE 
A 6 6 - 8 0 3 8 9  
COMPARISON OF MEASURED LUNG BURDEN I N  ANIMAL 
SPECIES WITH AMOUNTS OF PLUTONIUM COLLECTED BY 
CASCADE IMPACTOR SAMPLERS 
AWRE-0-29/65 N 6 6 - 1 4 0 9 7  
LYMPH 
IMMUNOLOGICALLY COMPETENT CELL  RESPONSE TO ANTIGEN 
AN0 COMPARATIVE STUDY OF LYMPHOID CELLS 
EUR-2469.F M5-14089 
M 
MAMMAL 
OXIOATION AN0 PHOSPHORYLATION CORRELATION I N  B R A I N  
T I S S U E S  DURING OVERCOOLING AN0 REWARMING I N  
A 6 6 - 8 0 1 7 0  EXPERIMENTAL ANIMALS. 
BODY TEMPERATURE AND CARDIOVASCULAR AN0 
RESPIRATORY A C T I V I T Y  OF MAN AN0 DOG UNDER HYPOXIA  
AN0 HOT AN0 COLD TEMPERATURE EXPOSURE 
A 6 6 - 8 0 1 8 8  
THERMOREGULATORY METABOLIC RESPONSE OF COLD AN0 
HEAT EXPOSED SQUIRREL MONKEYS l S A I M I R l  S C I U R E A l  AS 
COMPARED TO S I M I L A R L Y  TREATED RODENTS 
A 6 6 - 8 0 2 2 5  
PHARMACOLOGICALLY ACTIVE AN0 LETHAL SUBSTANCES 
RELEASED FROM THERMALLY I N J U R E 0  S K I N  OF HUMAN AN0 
ANIMAL SUBJECTS INCLUDING HISTAMINE,  BRADYKININ,  
ADENYLIC COMPOUMOS, AN0 P O S S I B L Y  SEROTONIN 
A 6 6 - 8 0 2 5 4  
PATHOGENIC ROLE OF MICROCIRCULATORY IMPAIRMENT 
OURING COLD I N J U R Y  OF S K I N  OF R A B B I T  AND MOUSE. 
A 6 6 - 8 0 2 5 6  
MAN 
CALCULATIONS ON GAS EXCHANGE VOLUMES I N  MAN UNDER 
RAREFIED ATMOSPHERIC C O N D I T I O N S  
JPRS-33057  N 6 6 - 1 3 4 2 3  
MAN-MACHINE SYSTEM 
MATHEMATICAL MODEL BASE0 ON CONTROL AN0 QUEUEING 
THEORY FOR HUMAN CONTROLLER FOR TURN-ROUND 
OPERATIONS ON AIRPORT APRON A 6 6 - 1 2 8 8 6  
AUTOMATIC COMMAND CONTROL SYSTEM USING P H O N E T l i  
VOICE PATTERN RECOGNITION A 6 6 - 1 3 4 9 6  
MAN-MACHINE R E L A T I O N S H I P  DURING SPACE F L I G H T  
A 6 6 - 1 4 0 8 5  
U S I N G  COMPUTER ANALYZE0 SPEECH S IGNALS 
F A C I L I T A T I N G  BETTER COMMUNICATION OF MAN WITH 
MACH 1 NE S A 6 6 - 8 0 3 3 4  
MANNEO O R B I T A L  LABORATORY /MOL/ 
NEUROPHYSIOLOGICAL ASPECTS OF MANNED 
EXTRATERRESTRIAL SPACE F L I G H T S  SUCH AS MOTOR 
RESPONSES BY SENSORY INPUTS, CORTICAL RESPONSES, 
ETC A 6 6 - 1 4 0 6 5  
MANNED SPACE F L I G H T  
NAVIGATION AND CONTROL S I M U L A T I O N  PORTION OF 
OVERALL MANNED SPACE C A B I N  TEST PROGRAM 
A I A A  PAPER 6 5 - 2 1 ?  A 6 6 - 1 2 7 7 6  
CYBERNETICS ROLE I N  SPACE F L I G H T  INCLUDING CONTROL 
C I R C U I T S  FOR GUIDANCE AN0 ELECTRONIC EQUIPMENT 
AUTOMATION AND DEVELOPMENT A66-13495  
B IOLOGICAL STRESSES OF MANNED SPACE F L I G H T  I N  
L I M I T I N G  F L I G H T  OURATION, NOTING I S O L A T I O N  EFFECT 
1-21 
MANNED SPACECRAFT 
A 6 6 - 1 3 5 0 7  
SUBJECT I N D E X  
b 
A 6 6 - 1 4 0 9 2  
SPACE TRAVEL AN0 EXPLORATION COVERING B I O L O G I C A L  
AN0 TECHNICAL D I F F I C U L T I E S  SUCH AS R A D I A T I O N ,  
METEOR IMPACTv V E H I C L E  S T E R I L I Z A T I O N ,  ETC 
A 6 4 - 1 3 8 0 6  
INTERNATIONAL SYMPOSIUM ON B A S I C  ENVIRONMENTAL 
I N  OCTOBER 1 9 6 2  A 6 6 - 1 4 0 6 3  
MONITORING HUMAN PERFORMANCE DURING MANNED O R B I T A L  
F L I G H T  FOR ASSESSMENT OF CENTRAL NERVOUS SYSTEM 
F U N C T I O N t  NOTING ANIMAL S T U D I E S  DURING SIMULATED 
STRESSES OF SPACE F L I G H T  A 6 6 - 1 4 0 0 0  
MANNED SPACE F L I G H T  PROGRAM W I T H  B I O M E D I C A L  DATA 
COLLECTION FOR I N T E G R A T I O N  OF CREWMAN I N T O  
SPACECRAFT OPERATION 166-14090 
TECHNOLOGICAL AN0 B I O L O G I C A L  CONTRIBUTIONS OF 
S O V I E T  UNION TO SPACE EXPLORATION 
PROBLEMS OF MAN I N  SPACE A T  PARIS,  FRANCE 
A 6 6 - 0 0 1 5 5  
POSTURE, RESPIRATION,  AND PULMONARY FUNCTION I N  
R E L A T I O N  TO PROLONGED ACCELERATION EXPOSURE I N  
SPACE F L I G H T  A l l - 8 0 1 5 9  
I N V E S T I G A T I O N S  OF P H Y S I O L O G I C A L  RESPONSES OF 
A N I M A L S  AND MAN TO STRESSES I N  VOSTOK SPACECRAFT 
A66-BO160 
COMPUTER ANALYSIS OF ELECTROENCEPHALOGRAPHIC 
RECORDING DURING ENVIRONMENTAL STRESSES OF SPACE 
F L I G H T  A 6 6 - 0 0 I 6 5  
HISTORY OF ASTRONAUT S E L E C T I O N  PROCEDURES AS 
RELATED TO SELECTION OF S C I E N T I S T S  BECOMING 
MEMBERS OF SPACECREW A 6 6 - 0 0 1 0 7  
SURVEY OF SOVIET USE OF A C T I V E  CHEMICALS FOR SPACE 
C A B I N  A I R  R E V I T A L I Z A T I O N  666-00202 
R A D I A T I O N  HAZAROSI OETECTION D E V I C E S *  AN0 
M E D I C I N E S  TO PREVENT I N J U R Y  DURING F L I G H T S  OF 
VOSTOK AND VOSKHOO SPACESHIPS A 6 6 - 0 0 2 0 4  
SIMULATORS USE0 I N  T R A I N I N G  ASTRONAUTS FOR 
SPACEFLIGHT A 6 6 - 8 0 2 9 6  
PHYSIOLOGICAL RESPONSE OF MAN TO IMPACT 
OECELERATIONS A C T I N G  I N  VARIOUS D I R E C T I O N S  DURING 
SPACECRAFT LANDING AS AFFECTED BY SAFETY BELTS, 
HARNESSES, AN0 SHOCK ABSORBERS A 6 6 - 0 0 3 0 1  
F E A S I B I L I T Y  OF U S I N G  CHICKEN AND DUCK FOR 
ASTRONAUT FOOD I N  CLOSE0 ECOLOGICAL SYSTEM 
A 6 6 - 8 0 3 0 8  
SPACE R A D I A T I O N - R E L A T I V E  B I O L O G I C A L  EFFECTIVENESS 
AN0 PROBLEMS OF S H I E L D I N G  DURING MOON M I S S I O N  
666-00310 
5:::: rg;;CTiuN ANU PKUCESSES I N  V I T A L  A C T I V I T Y  AS 
RELATED TO PERSONAL HYGIENE DURING EXPOSURE TO 
SPACE F L I G H T  STRESSES A66-BO312 
STUDY OF COMFORTABLE CLOTHING FOR ASTRONAUTS 
DURING 30-DAY TESTS WITHOUT WASHING I N  A I R  
C O N O l T l O N E O  SPACE C A B I N S  I N  R E L A T I O N  TO S K I N  
C O N D I T I O N  Ab6-BO314 
I M M U N I T Y  TO INOOGENOUS MICROORGANISM I N  ASTRONAUTS 
DURING T R A I N I N G  AND BEFORE AN0 AFTER VOSTOK S E R I E S  
SPACE F L I G H T  A 6 6 - 8 0 3 7 4  
N ASA SPACE BIOLOGY PROGRAM - EXOBIOLOGYt  
ENVIRONMENTAL AN0 BEHAVIORAL BIOLOGY, MOLECULAR 
BIOLOGY A N 0  INSTRUMENTATION, F L I G H T  PROGRAMS, 
AN0 MANNED SPACE F L I G H T  
NASA-TM-X-57051 N 6 6 - 1 3 8 9 9  
MANNED SPACECRAFT 
A R T I F I C I A L  ENVIRONMENT I N  MANNED SPACECRAFT FOR 
PRESERVING HUMAN L I F E ,  COMPARING PHYSICAL,  
CHEMICAL A N 0  B I O L O G I C A L  PROCESSES 
666-14079 
COMPARISON OF MANNED A N 0  UNMANNED SPACECRAFT 
P O T E N T I A L  A P P L I C A T I O N S  OF RADIOISOTOPES TO 
OPERATION OF MANNED SPACECRAFT L I F E  SUPPORT 
SYSTEMS 
SAN-575-12 
MANUAL CONTROL 
MANUAL CONTROL OF PULSE FREQUENCY 
REACTION CONTROL 
AMRL-TR-65- 145 
HUMAN PERFORMANCE CHARACTERISTICS 
CONTROL TASKS, AND TECHNIQUES FOR 
AN0 SYSTEMS S I M U L A T I O N  
NASA-CR-60981 
MARS ENVIRONMENT 
ENVIRONMENT O F  M A R T I A N  CANALS AND 
L I F E  
MASKING 
N 6 6 - 1 2 5 0 2  
MODULATED 
N 6 6 - 1 3 5 9 6  
I N  MANUAL 
DATA A N A L Y S I S  
N 6 6 - 1 4 2 9 0  
EXTRATERRESTRIAL 
A 6 6 - 0 0 1 7 6  
-STUDY OF HUMAN V I S U A L  PERCEPTION REACTION T I M E  
A 6 6 - 8 0 3 0 6  W I T H  MASKING 
MATHEMATICAL MODEL 
MATHEMATICAL MODEL OF HUMAN COMPENSATORY TRACKING 
BEHAVIOR A 6 6 - 8 0 1 4 9  
MATHEMATICS /GEN/ 
CONFERENCES ON AEROSPACE M E D I C I N E  - ASTRONAUT 
PERFORMANCEt ELECTROPHYSIOLOGICAL S T U D I E S  ON 
VOSKHOO MANNED SPACECRAFT, AN0 MATHEMATICAL 
METHODS 
J P R S - 3 2 0 0 0  N 6 6 - 1 2 6 5 7  
SUHMARIES OF REPORTS G I V E N  AT CONFERENCE ON 
A P P L I C A T I O N  OF MATHEMATICAL METHODS I N  AEROSPACE 
ME01 C I N E  N 6 6 - 1 2 6 6 0  
M A T R I X  A N A L Y S I S  
THREE INDEPENDENT SYSTEMS OF M A T R I X  EQUATIONS FOR 
S O L V I N G  TRANSFER FUNCTION OF MULTIPARAMETER L I N E A R  
SYSTEM HANDLING BY HUMAN OPERATOR 
A 6 6 - 1 2 6 9 9  
MEASURING APPARATUS 
MEASUREMENT O F  R E A C T I O N  I N  MAN OF R E S I S T A N C E  AN0 
C A P A C I T Y  VESSELS I N  FOREARM AN0 HAND TO LEG 
EXERCISE A 6 6 - 0 0 2 2 1  
DETERMINATION OF MALE AND FEMALE BODY VOLUME FROM 
H E I G H T  AN0 WEIGHT U S I N G  GRAPHICAL METHOO 
A 6 6 - 0 0 2 2 8  
K I N E T I C S  OF OXYGEN UPTAKE BY ERYTHROCYTES OF 
D I F F E R E N T  AGES AS RELATED TO RESPIRATORY FUNCTION 
OF BLOOD A 6 6 - 8 0 2 2 9  
D I S T R I E U T I O N  FUNCTION OF H E L I U M  CLEARANCE T I M E  
CONSTANT I N  HEALTHY A N 0  D I S E A S E 0  LUNGS OF HUMAN 
SUBJECTS t ,hh-Rnlzz 
MEASUREMENT O F  FUNCTIONAL R E S I D U A L  C A P A C I T Y  OF 
RATS V A R Y I N G  I N  AGE AND WEIGHT A 6 6 - 8 0 2 3 3  
RECORDING BAG I N  A BOX SPIROMETER USABLE I N  
VENTILATORY F U N C T I O N  S T U D I E S  I N  HEALTHY AN0 
D I S E A S E D  SUBJECTS A 6 6 - 8 0 2 4 1  
COMBINE0 RESPIROGRAPHIC TECHNIQUE AND A N A L Y T I C A L  
METHOD I N D I C A T I N G  EFFECT OF CHANGES I N  R A T  OF 
SULFER O l O X l O E  CONCENTRATION A N 0  DURATION OF 
EXPOSURE ON PULMONARY RETENTION, T I D A L  VOLUME, AND 
RESPIRATORY R A T E  A 6 6 - 8 0 2 6 4  
METHOO FOR R E G I S T E R I N G  P O T E N T I A L S  OF AUTONOMIC 
NERVES DURING CONTINUOUS EXPERIMENT I N  DOGS 
A 6 6 - 8 0 3 3 1  
S U I T A B I L I T Y  OF TEXTUROMETER FOR MEAT TEXTURE 
O E S C R I P T I O N  - HARDNESS. COHESIVENESS, 
E L A S T I C I T Y ,  CHEWINESS, A N 0  WATER RELEASE OF 
FRESH A N 0  FREEZE DEHYDRATE0 MEATS 
FD-17 N 6 6 - 1 4 0 2 0  
MECHANICAL PROPERTY 
HECHANOELASTIC P R O P E R T I E S  OF C O R N I F I E D  E P I T H E L I U M  
AS AFFECTED BY VARIOUS SOLVENT AN0 SOLUTION 
SUBJECT I N D E X  MICROORGANISM 
ENVIRONMENTAL CHANGES A 6 6 - 8 0 2 5 8  
MECHANISM 
B IOLOGICAL MECHANISMS FOR MEMORY - NEURON 
EXCITATION,  NUCLEIC A C I D  METABOLISM, AN0 PROTEIN 
SYNTHESIS MECHANISM - DEOXYRIBONUCLEIC A C I D  
JPRS-32809  N 6 6 - 1 2 2 6 9  
ENZYME CATALYSI ritt&iiii:45. REEL$?T!OHSHIP BETWEEN 
ENZYME MOLECULAR STRUCTURE AN0 C A T A L Y T I C  
A C T I V I T Y ,  AN0 FORMATION OF ENZYME INTERMEOIATE 
PRODUCTS N66-  1 2 6 2 9  
MEDICAL ELECTRONICS 
P R I N C I P L E S  OF MATHEMATICAL LOGIC AN0 P R O B A B I L I T Y  
THEORY I N  COMPUTER DIAGNOSIS  OF D ISEASES 
JPRS-33 161 N 6 6 - 1 3 0 3 2  
PHYSIOLOGICAL MEASUREMENTS DURING INTERPLANETARY 
F L I G H T  FOR MEDICAL MONITORING, EXAMINATIONS AND 
DIAGNOSES, AN0 S C I E N T I F I C  RESEARCH - ANALYSIS  OF 
VDSTGK SPACECRAFT B l O I Y S T R U M E N T A T I O N  
~66-13189 
M E D I C I N E  /GEN/ 
CYBERNETIC DEVICES USEO I N  MEDICAL PRACTICE, AND 
CYBERNETIC SYSTEMS FOR NEUROLOGICAL STUDIES AND 
DIAGNOSTIC TECHNIQUES 
J PR 5- 32 3 4 4  N 6 6 - 1 2 7 2 8  
MEDICAL AND L I F E  SCIENCES, ELECTRIC POWER SYSTEMS, 
ENERGY CONVERSION, ELECTROMAGNETIC F I E L D S ,  
COMMUNICATION, NONLINEAR CIRCUITS,  MATERIALS, 
AND CONTROL AN0 INFORMATION SYSTEMS 
A O - 6 2 2 2 0 2  ~66-13758 
MEMORY 
D I S T I N C T I V E  FEATURES AN0 ERRORS I N  SHORT TERM 
MEMORY FOR E N G L I S H  VOWELS 1 6 6 - 1 2 8  16 
HUMAN USE OF SHORT-TERM MEMORY I N  PROCESSING 
INFORMATION ON COMPUTER CONSOLE 
A 6 6 - 8 0 1 5 1  
SHORT TERM MEMORY AS FUNCTION OF NUMBER OF ITEMS 
SENT AND NUMBER OF CHANNELS I N  MULTICHANNEL 
L I S T E N I N G  EXPERIMENT A 6 6 - 8 0 1 5 3  
DELAYED AUDITORY FEEDBACK, EXPOSURE T I M E  AN0 
R E T E N T I O N  A 6 6 - 8 0 1 7 7  
SHORT-TERM MEMORY, CHOICE REACTION TIME, AN0 HAND 
STEADINESS OF EXERCIS ING AN0 RESTING SUBJECTS I N  
RESPONSE TO EPINEPHRINE OR I N S U L I N  ADMINISTRATION 
A66-BO201  
S IGNAL D E T E C T I O N  THEORY AN0 SHORT TERM MEMORY 
A 6 6 - 8 0 2 6 5  
SHORT TERM RECOGNITION MEMORY FOR S INGLE D I G I T S  
AN0 P A I R S  OF D I G I T S  A 6 6 - 8 0 2 6 8  
EFFECT OF S I Z E  AND LOCATION OF INFORMATIONAL 
TRANSFORMS UPON SHORT-TERM RETENTION 
166-80269 
B I O L O G I C A L  MECHANISMS FOR MEMORY - NEURON 
EXCITATIONI  N U C L E I C  A C I D  METABOLISM, AND PROTEIN 
S Y N T H E S I S  MECHANISM - DEOXYRIBONUCLEIC ACID 
J P R S - 3 2 8 0 9  N66-12  2 6 9  
MENTAL PERFORMANCE 
UPPER THERMAL TOLERANCE L I M I T S  FOR U N I M P A I R E D  
MENTAL PERFORMANCE A 6 6 - 1 2 3 5 9  
HUMAN INTERAREA ELECTRDEIICEPHALOGRAPHIC PHASE 
R E L A T I O N S H I P S  FOLLOWING SENSORY AND I D E A T I O N A L  
ST  I HUL I ~66-8027r 
MENTAL STRESS 
OEGREE OF MENTAL STRESS CORRELATED WITH EXCRETION 
OF CATECHOLAMINE, FREE AORENALINE AND 
NORAORENALINE I N  URINE A66-14081 
THERMOREGULATION RESPONSES OF HUMAN MUSCULATURE 
TO SUDDEN COOLING AN0 TO EMOTIONAL STRESS 
A 6 6 4 0 3 4 4  
P H Y S I O L O G I C A L  RESPONSES OF ENDOCRINE SYSTEM TO 
PHYSICAL AN0 MENTAL STRESS - URINARY EXCRETION 
OF ADRENALINE AND NORAORENALINE 
N 6 6 - 1 3 5 0 7  
METABOLISM 
WATER CONSUMPTION BY MAN I N  WhRM ENVIRONMENT 
ANALYZED S T A T I S T I C A L L Y  AND RELATED TO METABOLIC 
VARIABLES 
5Wtai C i i i i X i D E  tC?!tE??AT1nN AN0 RATE, METABOLIC 
RATE, S K I N  AN0 BODY TEMPERATURES OF YOUNG AND OLD 
MALES WALKING I N  DESERT ENVIRONMENT 
A 6 6 - 8 0 2 1 6  
A 6 6 - 8 0 2 1 7  
THERMOREGULATORY METABOLIC RESPONSE OF COLD AND 
HEAT EXPOSE0 SQUIRREL MONKEYS / S A I M I R I  SCIUREA/ AS 
COMPARED TO S I M I L A R L Y  TREATED RODENTS 
A 6 6 - 8 0 2 2 5  
CHANGES I N  SERUM P R O T E I N - I O D I N E  I N  MEN EXPOSED TO 
POLhR CL IMATE A 6 6 - 8 0 2 9 3  
CARCIAC !!ET4@0LISM AT REST AN0 DURING HEART ARREST 
A 6 6 - 8 0 3 4 5  
BIOCHEMICAL RESEARCH I N  CHINA AN0 DEVELOPMENT I N  
AREAS OF ENZYME SYSTEMSt METABOLISM. NUTRIT ION,  
CANCER, AN0 MEDICAL TECHNOLOGY - SYMPOSIUM 
~66-1262r  
COMPARATIVE B IOCHEMICAL METHOD FOR STUDYING 
METABOLISM, NUTRIT ION,  AND BODY F L U I D S  AN0 
T I S S U E S  N 6 6 - 1 2 6 3 3  
METABOLISM AND CHEMICAL COMPOSITION OF CONNECTIVE 
T I S S U E  - FIBROUS AND NONFIBROUS PROTEINS 
N 6 6 - 1 2 6 3 5  
METABOLIC RESEARCH - ATOMIC ABSORPTION 
SPECTROMETRY USEO FOR MEASURING N I C K E L  I N  
B IOLOGICAL MATERIALS,  SERUM CAv MG, A C I D I T Y ,  
AN0 CONDUCTIVITY - FREEZING P O I N T  METHOD 
NYO-1397-1 
CALCIUM-45 AN0 STRONTIUM-85 METABOLISM I N  HUMANS 
COO-587-2 
COMPUTER PROGRAMS FOR REDUCING METABOLIC DATA 
O B T A I N E D  BY S C I N T I L L A T I O N  COUNTERS 
L A - 3 2 9 8  N 6 6 - 1 3 4 3  1 
METABOLISM AN0 ENERGY EXCHANGE BALANCE TESTS I N  
RESPIRATION CALORIMETER TO DETERMINE RELATION 
BETWEEN BODY TEMPERATURE AN0 FLUCTUATIONS OF 
OTHER BODY FUNCTIONS 
NASA-TT-F-9796 
METABOLIC STUDIES OF ENERGY DENSE COMPOUNDS FOR 
AEROSPACE N U T R I T I O N  
AMRL-TR-64-121 N66-13  5 9 4  
N 6 6 - 1 2 8 9 8  
N 6 6 - 1 3 0 6 1  
N 6 6 - 1 3 4 8 4  
I I ICROBIOLObY 
MICROBIOCHEMICAL CONTRIBUTIONS TO BIOLOGY - 
BACTERIAL’PHOTOSYNTHESIS, CATABOLISM, INDUCED 
ENZYMES 
MICROORGANISM 
N 6 6 - 1 2 6 3 2  
CONTAMINATION OF CARBONACEOUS CHONDRITES BY 
ORDINARY V I A B L E  MICROORGANISMS, I S O L A T I N G  THREE 
TYPES OF B A C T E R I A  ON VARIOUS METEORITES 
A 6 6 - 1 3 3 3 9  
S K I N  DISORDERS DUE TO M I C R O B I A L  I N F E C T I O N S  I N  
M I L I T A R Y  PERSONNEL L I V I N G  I N  T R O P I C S  
A 6 6 - 8 0 2 6 2  
I W l W N I T Y  TO I N W G E N O U S  MICROORGANISM I N  ASTRONAUTS 
DURING T R A I N I N G  AND BEFORE AND AFTER VOSTOX SERIES 
SPACE F L I G H T  ~66-80374 
REDUCTION OF BACTERIAL  O I S S E M I N A T l O N  FROM HUMANS 
AN0 SURFACE CONTAMINATION BY MICROORGANISMS 
NASA-CR-68090 N 6 6 - 1 2 2 5 0  
SURVIVAL  OF MICROORANISMS EXPOSED TO SHOCK WAVE 
AN0 CRYOGENIC TEMPERATURES DURING UPPER 
ATMOSPHERIC A I R  SAMPLING 
NASA-CR-354 N 6 6 - 1 2 5 3 3  
1-29 
MICROWAVE FREQUENCY SUBJECT I N D E X  
S U R V I V A L  OF MICROORGANISMS EXPOSED TO SHOCK WAVE 
A N 0  CRYOGENIC TEMPERATURE DURING WHOLE A I R  
SAMPLING OF UPPER ATMOSPHERE 
NASA-CR-60421 N 6 6 - 1 3 0 9 5  
CLEAN ROOM BACTERIOLOGY - HEAT RESISTANCE OF SPORE 
FORMERS, MICROORGANISM I D E N T I F I C A T I O N S .  HUMAN 
CONTACT CONTAMINATION 
NASA-CR-68729 N 6 6 - 1 3 5 5 3  
MICROWAVE FREQUENCY 
PULSED MICROWAVE I R R A O I A T I O N  OF DOGS NOTING BODY 
WEIGHT, RECTAL TEMPERATURE AN0 HEMATOLOGIC 
RESPONSE A66-  1335 1 
MICROWAVE R A D I A T I O N  
BEHAVIORAL EFFECTS I N  RATS OF PROLONGED EXPOSURE 
TO ULTRA H I G H  FREQUENCY R A D I A T I O N  
A 6 6 - 0 0 2 7 3  
B I O L O G I C A L  EFFECTS OF MICROWAVE R A D I A T I O N  
J P R S - 3 3 0 5 4  N 6 6 - 1 2 2 9 4  
M I D D L E  EAR 
MEASUREMENT OF O T O L I T H  A C T I V I T Y  AS I N D I C A T E D  BY 
OCULAR COUNTERROLLING I N  RESPONSE TO BODY 
T I L T  W I T H I N  FORCE F I E L D  OF ZERO G, ONE-HALF G, 
AND STANDARD G - EXTRALABYRINTHINE FACTORS 
NASA-CR-68391 N 6 6 - 1 3 0 9 7  
M I L I T A R Y  HELICOPTER 
RELATIONSHIP  BETWEEN ANTISUBMARINE HELICOPTER 
TEAM PERFORMANCE AND COMMUNICATIONS FLOW W I T H I N  
TEAM DURING S IMULATED ATTACK 
NAVTRAOEVCEN- 1537-1 N66- 1397 2 
MINERAL 
U T I L I Z A T I O N  OF MINERAL COMPONENTS I N  THE MEDIUM 
OF CHLORELLA PYRENOIOOSA CULTURES 
A 6 6 - 0 0 3 9 9  
M I T O S I  S 
COMBINED ACCELERATION, V IBRATIONI  AND R A D I A T I O N  
EFFECTS ON M I T O T I C  A C T I V I T Y  OF BONE MARROW C E L L S  
I N  M I C E  666-00319 
REVERSIBLE PROCESS OF CHROMOSOME DAMAGE DURING 
M I T O S I S  BY I O N I Z I N G  R A D I A T I O N  I N  YEAST 
A 6 6 - 0 0 3 2 1  
MOLECULAR STRUCTURE 
MOLECULAR STRUCTURE OF P E P T I D E  C H A I N S  OF PROTEINS 
TO F I N D  RULES GOVERNING AMINO A C I D S  
N 6 6 - 1 2 6 2 0  
ENZYME CATALYST MECHANISMSI R E L A T I O N S H I P  BETWEEN 
ENZYME MOLECULAR STRUCTURE AN0 C A T A L Y T I C  
A C T I V I T Y ,  AN0 FORMATION OF ENZYME INTERMEDIATE 
PRODUCTS N 6 6 - 1 2 6 2 9  
MOLECULE 
SPACE RELATED MOLECULAR B IOLOGY AN0 MOLECULAR 
ORGANIZATION OF EXTRATERRESTRIAL  MATTER - D E S I G N  
AND CONSTRUCTION nF u I C '  '!!.tXL':: t ; i v l a l N t K  FUR 
IRANSFER OF EXTRATERRESTRIAL COLLECTING SURFACES 
NASA-CR-60844 N 6 6 - 1 3 0 3 0  
YnulTnR . . -. - - . -. . 
P O S S I B I L I T I E S  OF U T I L I Z A T I O N  OF ELECTRONIC L O G I C A L  
SYSTEMS FOR AUTOMATIC MEDICAL CONTROL OF 
SPACECRAFT PERSONNEL A66-BO360 
R A D I A T I O N  HAZARDS CONTROL - A I R  MONITORS, F I L M  
S E N S I T I V I T Y ,  STIMULATED E M I S S I O N  DOSIMETRYI 
GLASS CLEANING TECHNIQUESI H I G H  D E N S I T Y  GRASS 
SAMPLES, AN0 F I R E  HOSE F R I C T I O N  LOSSES 
UCRL- 1435 1 N 6 6 - 1 2 5 7 6  
MONKEY 
MOTOR RESTRAINT EFFECT ON BEHAVIOR RESPIRATION,  
HEART FUNCTIONv AND B R A I N  B I O E L E C T R I C  A C T I V I T Y  I N  
MONKEY A 6 6 - 0 0 3 7 6  
H I S T O L O G I C A L  CHANGES I N  OVARIES AN0 RESISTANCE TO 
TRANSVERSE ACCELERATION REVEALED BY CARDIOVASCULAR 
A N 0  RESPIRATORY A C T I V I T Y  OF YOUNG FEMALE MONKEYS 
A 6 6 - 0 0 3 7 8  
PROLONGED HOT OR COLD S T I M U L A T I O N  EFFECTS ON EYE 
MOVEMENTS, VESTIBULOSPINAL,  AND SEGMENTAL S P I N A L  
A C T I V I T I E S  I N  MONKEYS 
N 6 6 - 1 2  177 NASA-CR-60266 
ENVIRONMENTAL TEMPERATURE EFFECTS ON EKG OF 
SQUIRREL MONKEY - ANIMAL STUDY OF HEART RATE AND 
NASA-CR-68306 N 6 6 - 1 2 9 7 2  
1-WAVE AMPLITUDE 
MORPHINE 
E M E T I C  EFFECT OF APOMORPHINE AS RELATE0 TO 
DURATION OF ROTATION OR O S C I L L A T I O N  EXPOSURE I N  
DOGS A 6 6 - 0 0 3 2 6  
W0RPW)LOGICAL I N D E X  
MORPHOLOGY OF PERIPHERAL BLOOD I N  M I C E  AS I N D E X  TO 
PHYSIOLOGICAL EFFECT OF EXPOSURE TO H I G H  OXYGEN 
P A R T I A L  PRESSURE A 6 6 - 0 0 3 0 6  
MOTION EQUATION 
E W A T I O N S  OF MOTION I N  C IRCULAR MOTION TERMS FOR 
L IMACON CURVE - GEOMETRY - VESTIBULAR EFFECT ON 
HUMANS MOVING ALONG L IMACON 
NADC-ML-6507 N66-14 197 
MOTION PERCEPTION 
V I S U A L  PERCEPTION OF REAL AN0 APPARENT MOVEMENT, 
N O T I N G  CUES A N 0  THRESHOLD A 6 6 - 1 3 7 9 7  
DETECTION O F  COMPOUND MOTION I N  TWO-TARGET 
C O L L I S I O N  P R E D I C T I O N  S I T U A T I O N  
SP-1946 /001 /00  N 6 6 - 1 4 0 2 1  
MOTION S ICKNESS 
MOTION S ICKNESS HISTORY R E L A T I O N  TO A T T R I T I O N  FROM 
F L I G H T  T R A I N I N G  I N  PENSACOLA MOTION SICKNESS 
A 6 6 - 1 2 3 6 4  W E S T  I ONNA I R E 
PHYSIOLOGICAL PROBLEMS OF WEIGHTLESSNESS 
D I S C U S S I N G  MOTION SICKNESS, F L U I D  VOLUME CONTROL 
AN0 CHRONIC EFFECTS ON CIRCULATORY SYSTEM 
A66-  1407 1 
A I R S I C K N E S S  I N  STUDENT AVIATORS DURING F L I G H T  
T R A I N I N G  AS RELATED TO VESTIBULAR AND V I S U A L  
S T I M U L I  AN0 A N X I E T Y  A 6 6 - 0 0 2 0 6  
A I R  S ICKNESS I N  STUDENT AVIATORS ASSOCIATED W I T H  
PEAKS OF PHYSIOLOGICAL AN0 PSYCHOLOGICAL STRESS 
DURING T R A I N I N G  
NSAM-939 N 6 6 - 1 3 7 0 0  
CONTROL OF VESTIBULAR APPARATUS BY CENTRAL NERVOUS 
SYSTEM - PREVENTION OF MOTION S ICKNESS - 
AEROSPACE M E D I C I N E  
A D - 6 2 3 6 7 6  N 6 6 - 1 4 3 2 0  
MOTION S I C K N E S S  DRUG 
COMPARISON OF EFFECTIVENESS OF ANTIMOTION S ICKNESS 
DRUGS TESTED I N  HUMAN CENTRIFUGE 
N 6 6 -  13 033 NAS A-CR-600 5 8  
M m r n u  CT!E!~IT': 
COMPARATIVE EFFECTS OF PROLONGED ROTATION AT 10 
RPM ON POSTURAL E Q U I L I B R I U M  I N  VESTIBULAR NORMAL 
AN0 D E F E C T I V E  HUMAN SUBJECTS A 6 6 - 0 0 1 9 0  
SHORT-TERM MEMORY* CHOICE R E A C T I O N  T I M E t  AN0 HAND 
STEADINESS OF E X E R C I S I N G  AN0 R E S T I N G  SUBJECTS I N  
RESPONSE TO E P I N E P H R I N E  OR I N S U L I N  A D M I N I S T R A T I O N  
A 6 6 - 0 0 2 0 1  
MOTOR SYSTEM 
ADAPTATION, SURVIVAL ,  RESPIRATORY RATE, AND MOTOR 
A C T I V I T Y  O F  M I C E  I N  PROLONGED EXPOSURE TO H I G H  
CONCENTRATIONS O F  CARBON D I O X I D E  
A 6 6 - 0 0 3 2 0  
MOUSE 
A N I M A L  TEMPERATURE SENSING FOR STUDYING EFFECT OF 
PROLONGED O R B I T A L  F L I G H T  ON C l R C A O l A N  RHYTHMS OF 
POCKET M I C E  
B IOCHEMICAL EVIDENCE O F  S I M I L A R I T Y  OF R A D I A T I O N  
PROTECTION MECHANISMS OF CYSTAMINEI CYSTEAMINE, 
S E R O T I N I N ,  AND ANOXIA  I N  A L B I N O  M I C E  
A 6 6 - 1 2 7 6 7  
A 6 6 - 0 0 1 6 9  
U L T R A V I O L E T  I N J U R Y  I N  MOUSE AS AFFECTED B Y  HOT 
1-30 
ENVIRONMENT 
~~ 
I 
SUBJECT INOEX NITROGEN ~ 
EFFECT OF NITROGEN BREATHING ON R A D I A T I O N  DAMAGE 
I N  ALBINO MICE A 6 6 - 8 0 2 9 5  
EMBRYONIC DEVELOPMENT OF CHICK AN0 FROG EGGS AND 
RESPIRATION OF CHICKEN AN0 MOUSE I N  SIMULATED 
SPACE C A B I N  ATMOSPHERE CONSISTING OF HELIUM AN0 
A 6 6 - 8 0 3 1 5  .-..,.,,.-., UA I "LI. 
COMBINED ACCELERATIONI V IBRATION,  AN0 R A D I A T I O N  
EFFECTS ON M I T O T I C  A C T I V I T Y  OF BONE MARROW CELLS 
I N  MICE A 6 6 - 8 0 3 1 9  
ADAPTATION, SURVIVAL,  RESPIRATORY RATE, AN0 MOTOR 
A C T I V I T Y  OF MICE I N  PROLONGED EXPOSURE TO H I G H  
CONCENTRATIONS OF CARBON D I O X I D E  
A 6 6 - 8 0 3 2 0  
A C T I V E  SELECTION OF A I R  WITH VARIOUS OXYGEN 
CONTENT BY MICE PREVIOUSLY EXPOSED I N  CHAMBER TO 
NORMAL CONDIT IONS AN0 A I R  WITH H I G H  OXYGEN CONTENT 
A66-eO325 
S E N S I T I V I T Y  OF D IFFERENT ORGAN MOUSE T ISSUE CELLS 
DURING I N  S I T U  AN0 I N  V ITRO STUDIES I N  RESPONSE TO 
V I B R A T I O N  A 6 6 - 8 0 3 8 0  
RADIOPROTECTIVE EFFECT OF VARIOUS DRUGS AGAINST 
X - RAYS AN0 GAMMA RAYS DURING PROTON I R R A D I A T I O N  
M I C E  ~ 6 6 - a o 3 a i  
PROTON AN0 GAMMA I R R A D I A T I O N  EFFECTS ON SPLEEN, 
THYMUS AN0 BONE MARROW I N  MICE A 6 6 - 8 0 3 8 3  
MORPHOLOGY OF PERIPHERAL BLOOD I N  MICE AS I N D E X  TO 
P H Y S I O L O G I C A L  EFFECT OF EXPOSURE TO H I G H  OXYGEN 
P A R T I A L  PRESSURE A 6 6 - 8 0 3 8 6  
EFFECT OF PROLONGED EXPOSURE TO H I G H  CONCENTRATION 
OF OXYGEN ON LUNGS AN0 BLOOD I N  MICE 
~ 6 6 - a o 3 ~ 9  
AMMONIA EFFECTS ON PHYSIOLOGICAL FUNCTIONS OF M I C E  
I N  CLOSE0 ENVIRONMENT A 6 6 - 8 0 3 9 0  
TUMORS I N  M I C E  AFTER THYMECTOMY AN0 X-RAY 
I R R A O I A T I O N I  AND CHROMOSOME ANOMALIES FROM 
T R I T I A T E D  THYMIDINE - RADIOBIOLOGY 
EUR-2462.F N66-  1243 1 
B I O L O G I C A L  EFFECT OF H I G H  ENERGY PROTON 
I R R A D I A T I O N  ON CORNEAL E P I T H E L I A  OF M I C E  
N 6 6 - 1 2 4 5 6  
B IOLOGICAL EFFECTS OF H I G H  ENERGY PROTON 
I R R A D I A T I O N  ON M I C E  
HER/AP-2-65 N 6 6 - 1 2 4 6 2  
I N H A L A T I O N  STUDY OF NEODYMIUM OXIDE PATHOGENESIS 
iri n i i E  ;:<E GU:XEk P I G S  - ANIMAL STUDY 
COO-1 170-4 N 6 6 - 1 Z 9 3 i  
EFFECT OF V I B R A T I O N  ON CELL  D I V I S I O N  I N  BONE 
MARROW OF MOUSE N 6 6 - 1 3 7 9 1  
C A L O R I M E T R I C  DETERMINATION OF I C E  FORMED I N  FEET 
OF M I C E  FROZEN AT VARIOUS TEMPERATURE 
AAL-TOR-63-29 N 6 6 - 1 4 0 3 7  
MUSCLE 
METABOLISM OF C A R N I T I N E  I N  MUSCLE OF COLD 
ACCLIMATED RAT A 6 6 - 8 0 1 5 2  
ELECTROENCEPHALOGRAPHIC RESPONSES AN0 CHANGES I N  
E L E C T R I C  P O T E N T I A L S  I N  NECK MUSCLES OF RAT DURING 
SHORT P E R I O D S  OF WEIGHTLESSNESS 
A 6 6 - 8 0 1 6 1  
MUSCULAR F A T I G U E  
R E S I S T A N C E  TO H Y P O X I A  AN0 FATIGUE OF RESPIRATORY 
MUSCLE DURING ASCENT TO H I G H  A L T I T U D E  AS AFFECTED 
BY A C C L I M A T I Z A T I O N  A 6 6 - 8 0 3 0 5  
MUSCULAR F U N C T I O N  
ELECTROMYOGRAPHIC STUDY OF ABDOMINAL MUSCLE 
INVOLVEMENT D U R I N G  PERFORMANCE OF VARIOUS FORMS OF 
S I T  UP E X E R C I S E  A 6 6 - 8 0 3 3 7  
MUSCULAR STRENGTH 
PHYSICAL ATROPHY PREVENTION I N  PROCTRACTEO 
WEIGHTLESSNESS, D ISCUSSING PHYSICAL F I T N E S S  
MAINTENANCE DURING SPACE F L I G H T  
A 6 6 - 1 4 0 7 2  
MUSCULAR SYSTEM 
METHODS FOR SOMATIC C L A S S I F I C A T I O N  OF P I L O T S  OF 
DIFFERENT AGES ACCORDING TO STATUS OF FUNCTIONAL 
AS RELATED TO T R A I N I N G  "-_ A L*-anln& 
MUSCLE TENSION CHANGES DURING R A P I D  EYE MOVEMENT 
STATE 
V E N T I L A T I O N  OF DOGS I N  RESPONSE TO PRESSURE AND 
ELECTRIC ST IMULATION OF MUSCLE AFFERENTS 
u w i i i ~ ~ .  CIRCULATORY, AND RESPIRATORY CAPACITIES 
A 6 6 - 8 0 1 8 2  
A 6 6 - 8 0 2 3 4  
ELECTRIC METHOD FOR REGISTERING TONGUE MOTION 
DURING ARTICULATION OF CONSONANTS 
A 6 6 - 8 0 3 2 9  
THERMOREGULATION RESPONSES OF H M A N  MUSCULATURE 
TO SUDDEN COOLING AN0 TO EMOTIONAL STRESS 
A 6 6 - 8 0 3 4 4  
MUSCULAR TONUS 
AVOIDING MUSCULAR ATROPHY AN0 HEMOGLOBIN LOSS I N  
PROTRACTED WEIGHTLESSNESS THROUGH PHYSICAL 
EXERCISE ~66-8015a 
MUTATION 
AMINOTHIOLS AN0 P Y R I M I D I N E  ANALOGS TESTED FOR 
PROTECTIVE EFFECTS AGAINST GENETIC MUTATIONS I N  
ESCHERICHIA  C O L I  EXPOSED TO X-RAY I R R A D I A T I O N  
A 6 6 - 8 0 3 8 5  
R A D I A T I O N  S E N S I T I V I T Y  OF CHROMOSOME MUTATION I N  
WHITE BLOOD CELLS OF HUMANS* MONKEYS, AN0 
R A B B I T S  N 6 6 - 1 2 7 5 6  
N 
NASA PROGRAN 
NASA B I O S A T E L L I T E  PROGRAM - PURPOSES AN0 PROPOSED 
EXPERIMENTS A 6 6 - 8 0 3 6 4  
NEOOYNIUM COMPOUND 
I N H A L A T I O N  STUDY OF NEODYMIUM OXIDE PATHOGENESIS 
I N  M I C E  AN0 GUINEA P I G S  - ANIMAL STUDY 
COO- 1170-4 N 6 6 - 1 2 9 5 1  
N E R V W S  SYSTEM 
MECHANISM, PREVENTION AND TREATMENT OF OXYGEN 
T O X I C I T Y  I N  CENTRAL NERVOUS SYSTEM, NOTING 
A 6 6 - 1 3 3 4 6  ACETYLCHOLINESTERASE A C T I V I T Y  
MONITORING HUMAN PERFORMANCE DURING MANNED O R B I T A L  
F L I G H T  FOR ASSESSMENT OF CENTRAL NERVOUS SYSTEM 
FUNCTION, NOTING ANIMAL STUDIES DURING SIMULATED 
STRESSES OF SPACE F L I G H T  A 6 6 - 1 4 0 8 8  
V E N T I L A T I O N  OF DOGS I N  RESPONSE TO PRESSURE AND 
ELECTRIC ST IMULATION OF MUSCLE AFFERENTS 
A 6 6 - 8 0 2 3 4  
NEUROLOGY 
CYBERNETIC DEVICES USE0 I N  MEDICAL PRACTICE,  AN0 
CYBERNETIC SYSTEMS FOR NEUROLOGICAL STUDIES AN0 
D IAGNOSTIC TECHNIQUES 
JPRS-32344  N 6 6 - 1 2 7 2 8  
NEURON TRANSMISSION 
B IOLOGICAL MECHANISMS FOR MEMORY - NEURON 
EXCITATION, NUCLEIC A C I D  METABOLISM. AN0 PROTEIN 
SYNTHESIS MECHANISM - DEOXYRIBONUCLEIC A C I D  
JPRS-32809  N66-12269 
NWROPHYSfOLO6Y 
NEUROPHYSIOLOGICAL ASPECTS OF MANNED 
EXTRATERRESTRIAL SPACE F L I G H T S  SUCH AS MOTOR 
RESPONSES BY SENSORY INPUTS, C O R T I C A L  RESPONSES, 
ETC A66-14065 
N I T  ROGEW 
ALVEOLAR NITROGEN CONCENTRATION AN0 ENVIRONMENTAL 
PRESSURE INFLUENCE UPON RATE OF GAS ABSORPTION 
FROM NONVENTILATEO LUNG I N  DOG A 6 6 - 1 2 3 5 7  
1-31 
N O I S E  SUBJECT I N D E X  
A 6 6 - 8 0 3 7 7  A P P L I C A T I O N  O F  D I G I T A L  COMPUTATION TECHNIQUES FOR 
ON L I N E  D I S P L A Y  OF PULMONARY NITROGEN WASHOUT AND 
COMPARISON OF DATA WITH CONVENTIONAL TECHNIQUES 
A 6 6 - 8 0 2 3 1  
EFFECT OF NITROGEN BREATHING ON R A D I A T I O N  DAMAGE 
I N  A L B I N O  M I C E  A 6 6 - 8 0 2 9 5  
A C T I V E  SELECTION OF A I R  WITH VARIOUS OXYGEN 
CONTENT BY M I C E  PREVIOUSLY EXPOSED I N  CHAMBER TO 
NORMAL CONDITIONS AND A I R  WITH H I G H  OXYGEN CONTENT 
A 6 6 - 8 0 3 2 5  
HYPOXIA PRODUCED B Y  I N H A L A T I O N  OF PURE NITROGEN 
AN0 INTERMITTENT OXYGEN BREATHING I N  CATS 
A 6 6 - 8 0 3 8 8  
N O I S E  
MEASUREMENTS OF HEARING S E N S I T I V I T Y  OF MEN DURING 
PROLONGED I S O L A T I O N  I N  SMALL CHAMBER UNDER 
CONDITIONS OF CONSTANT N O I S E  A 6 6 - 8 0 3 0 7  
N O I S E  I N J U R Y  
H I G H  N O I S E  LEVELS EFFECT ON HEARING DAMAGE OF 
TECHNICAL PERSONNEL OF M I L I T A R Y  A I R F I E L D  
A 6 6 - 1 4 3 8 6  
N O I S E  TOLERANCE 
TOLERANCE OF J E T  AN0 ROCKET ENGINE EXHAUST N O I S E  
AN0 EAR PROTECTION D E V I C E S  FOR P I L O T S  AND GROUND 
CREWS 
NASA-TT-F-9799 N 6 6 - 1 3 2 9 7  
NOREPINEPHRINE 
DEGREE OF MENTAL STRESS CORRELATED W I T H  EXCRETION 
OF CATECHOLAMINE. FREE ADRENALINE AND 
NORADRENALINE I N  U R I N E  166-14081 
PHYSIOLOGICAL RESPONSES OF ENDOCRINE SYSTEM TO 
P H Y S I C A L  AN0 MENTAL STRESS - URINARY EXCRETION 
OF ADRENALINE AN0 NORADRENALINE 
N 6 6 - 1 3 5 0 7  
NUCLEAR R A D I A T I O N  
NUCLEAR R A D I A T I O N  M E D I C I N E  - METHODS OF RECORDING 
COUNTING RATE 
ORNL-P-1383 N66-12899 
N U C L E I C  A C I D  
C H I N A  
SYMPOSIUM ON B I O C H E M I C A L  RESEARCH I N  MAINLAND 
JPR 5-33002 N 6 6 - 1 2 6 2 6  
N U T R I T I O N  
N U T R I T I O N A L  PROBLEMS OF SUGAR REGULATION I N  
A V I A T I O N  M E D I C I N E  - HYPERGLYCEMIA I N  RATS AN0 SURV 
OF N U T R I T I O N A L  H A B I T S  OF F L Y I N G  PERSONNEL 
A 6 6 - 8 0 3 6 1  
B I O C H E M I C A L  RESEARCH I N  C H I N A  AND DEVELOPMENT I N  
AREAS OF ENZYME SYSTEMS* METABOLISM, N U T R I T I O N v  
CANCER, AND MEDICAL TECHNOLOGY - SYMPOSIUM 
N 6 6 - 1 2 6 2 7  
,-"Y,..n.r-..- _-... I...,I ..E D i u ~ r i t M l C A L  METHOD FOR STUDYING 
METABOLISM. NUTRITION.  AND BODY F L U I D S  AND 
T I S S U E S  N66-1263 3 
B I O C H E M I C A L  PROBLEMS P E R T I N E N T  TO FOOD INDUSTRY 
AND N U T R I T I O N  N 6 6 - 1 2 6 3 6  
METABOLIC STUDIES OF ENERGY DENSE COMPOUNDS FOR 
AEROSPACE N U T R I T I O N  
AMRL-TR-64-121 N 6 6 - 1 3 5 9 4  
N U T R I T I O N A L  REQUIREMENT 
U T I L I Z A T I O N  OF MINERAL COMPONENTS I N  THE MEDIUM 
OF CHLORELLA PYRENOIOOSA CULTURES 
A66-BO399 
NY STAGMUS 
HYPOXIC HYPOXIA AND H Y P E R V E N T I L A T I O N  EFFECT ON 
NYSTAGMUS INDUCED BY ANGULAR ACCELERATION 
A 6 6 - 1 3 3 5 6  
I N T E R A C T I O N  OF CENTRAL AND F L A S H  NYSTAGMUS I N  
R A B B I T S  A 6 6 - B O 3 3 9  
PROLONGED OPTOKINETIC S T I M U L A T I O N  EFFECT ON R A B B I T  
0 
OCULAR C I R C U L A T I O N  
RHEOGRAPHIC REGIONAL METHOD FOR 
CEREBRAL AN0 OCULAR CXRCULATION 
CEREBROVASCULAR D I S E A S E  
OCULAR CONVERGENCE 
E V A L U A T I O N  OF 
I N  CARDIAC AN0 
A 6 6 - 1 4 0 0 2  
MEASUREMENT O F  O T O L I T H  A C T I V I T Y  AS I N D I C A T E D  BY 
OCULAR COUNTERROLLING I N  RESPONSE TO BODY 
T I L T  W I T H I N  FORCE F I E L D  OF ZERO G, ONE-HALF GI 
AN0 STANDARD G - E X T R A L A B Y R I N T H I N E  FACTORS 
NASA-CR-68391 N 6 6 - 1 3 0 9 7  
OCULO6RAVIC I L L U S  I O N  
V A L I D I T Y  OF OCULOGRAVIC I L L U S I O N  AS S P E C I F I C  
I N D I C A T O R  OF O T O L I T H  FUNCTION A 6 6 - 8 0 2 0 0  
OCULDGRAVIC I L L U S I O N  - PERCEPTION OF V I S U A L  
HORIZONTAL I N  NORMAL A N 0  INNER EAR D E F E C T I V E  
SUBJECTS DURING PROLONGED R O T A T I O N  
NASA-CR-68659 N 6 6 - 1 3 5 6 0  
OPERATIONS RESEARCH 
RESEARCH AND DEVELOPMENT PROGRAM MANAGEMENT - 
PROBLEM SOLVING STRATEGIES I N  PARALLEL PROJECTS 
NASA-CR-68375 N 6 6 - 1 2 9 8 9  
OPERATOR PERFORMANCE 
OPTIMAL CONTROL D I S P L A Y  R E L A T I O N S H I P S  I N  GENERAL 
TRACKING I N C L U D I N G  P I L O T I N G  AND RADAR TRACKING 
OPERATION A 6 6 - 1 3 3 4 9  
COMPARISON OF CROSS CORRELATION A N 0  
ORTHOGONALIZED EXPONENTIAL ANALYSES BY 
REGRESSION A N A L Y S I S  FOR I D E N T I F I C A T I O N  OF HUMAN 
P I L O T  DYNAMIC RESPONSE C H A R A C T E R I S T I C S  
NASA-CR-68701 N 6 6 - 1 3 5 1 6  
O P T I M A L  CONTROL 
O P T I M A L  CONTROL D I S P L A Y  R E L A T I O N S H I P S  I N  GENERAL 
TRACKING I N C L U D I N G  P I L O T I N G  AN0 RADAR TRACKING 
OPERATION A 6 6 - 1 3 3 4 9  
DR6AN 
E L E C T R I C  METHOD FOR R E G I S T E R I N G  TONGUE MOTION 
DURING A R T I C U L A T I O N  OF CONSONANTS 
A 6 6 - 8 0 3 2 9  
S E N S I T I V I T Y  OF D I F F E R E N T  ORGAN MOUSE T I S S U E  C E L L S  
DURING I N  S I T U  AND I N  V I T R O  S T U D I E S  I N  RESPONSE TO 
V I  BRAT I ON A 6 6 - 8 0 3 8 0  
ORGANISM 
BIOENERGETIC S T U D I E S  OF ENERGY TRANSFERS, 
THERMOOYNAMICSI AND ENTROPY I N  L I V I N G  ORGANISMS 
N66-12631 
ORTHOGONAL FUNCTION 
COMPARISON OF CROSS CORRELATION AND 
ORTHOGONALIZED EXPONENTIAI  A N A l " Z E _ S  E': 
K t b K t S S I O N  A N A L Y S I S  FOR I D E N T I F I C A T I O N  OF HUMAN 
P I L O T  DYNAMIC RESPONSE C H A R A C T E R I S T I C S  
NASA-CR-68701 N 6 6 - 1 3 5 1 6  
ORTHOSTATIC TOLERANCE 
DEHYDRATION O F  SUBJECTS DURING PROLONGED BED REST 
AS AFFECTED B Y  9 ALPHAFLUOROHYOROCORTISONE 
A 6 6 - 8 0 1 9 6  
O S C I L L A T I O N  
E M E T I C  EFFECT OF APOMORPHINE AS RELATED TO 
DURATION O F  R O T A T I O N  OR O S C I L L A T I O N  EXPOSURE I N  
DOGS A 6 6 - 8 0 3 2 6  
O T O L I T H  
V A L I D I T Y  OF OCULOGRAVIC I L L U S I O N  AS S P E C I F I C  
I N D I C A T O R  O F  O T O L I T H  F U N C T I O N  A 6 6 - 8 0 2  00 
MEASUREMENT O F  O T O L I T H  A C T I V I T Y  AS I N D I C A T E D  BY 
OCULAR COUNTERROLLING I N  RESPONSE TO BODY 
T I L T  W I T H I N  FORCE F I E L D  O F  ZERO Gs ONE-HALF G, 
A N 0  STANDARD G - E X T R A L A B Y R I N T H I N E  FACTORS 
NASA-CR-68391 N 6 6 - 1 3 0 9 7  
OVARY 
H I S T O L O G I C A L  CHANGES I N  O V A R I E S  AND RESISTANCE TO 
1-32 
SUBJECT INDEX 
TRANSVERSE ACCELERATION REVEALED BY CAROIOVASCULAR 
AN0 RESPIRATORY A C T I V I T Y  OF YOUNG FEMALE MONKEYS 
A66-80318  
OX I O A T I O N  
O X I D A T I O N  AN0 PHOSPHORYLATION CORRELATION I N  B R A I N  
T ISSUES DURING OVERCOOLING AND REWARMING I N  
EXPERIMENTAL ANIMALS. A 6 6 - 8 0 1 7 0  
OXYGEN 
VERBAL COMMUNICATION I N T E L L I G I B I L I T Y  I N  OXYGEN- 
HEL IUM AN0 OTHER BREATHING MIXTURES I N  LOW 
PRESSURE CHAMBER A6640199 
EMBRYONIC DEVELOPMENT OF CHICK AND FROG EGGS AND 
RESPIRATION OF CHICKEN AND MOUSE I N  SIMULATED 
SPACE C A B I N  ATMOSPHERE CONSISTING OF HELIUM AN0 
OXYGEN 666-80315 
A C T I V E  SELECTION OF A I R  WITH VARIOUS OXYGEN 
CONTENT BY M I C E  PREVIOUSLY EXPOSED I N  CHAMBER TO 
NO!?F!AL C n N D I T I O N S  AN0 A I R  WITH H I G H  OXYGEN CONTENT 
A 6 6 - 8 0 3 2 5  
CHLORELLA AS SOURCE OF OXYGEN AN0 FOOD I N  SHINER, 
NOTROP I S 
P A R T I A L  PRESSURE OF OXYGEN AN0 CARBON DIOXIOEI  
HYHROGEN I O N  CONCENTRATION, HEMOGLOBIN 
SATURATION, AN0 TEMPERATURE OF DOG BLOOD 
ANALYZED U S I N G  D I G I T A L  COMPUTER 
SAM-TR-65-39 N 6 6 - 1 3 2 0 9  
F E A S I B I L I T Y  OF USING ENERGY I N  BREATHING OXYGEN 
WHEN EXPANDED FROM STORAGE PRESSURE TO BREATHING 
PRESSURE TO POWER OXYGEN-CIRCULATING BLOWER AND 
WATER C I R C U L A T I N G  PUMP 
AMRL-TR-65-128 N66-  1 3 5 9 5  
A66-80  3 3  5 
OXYGEN BREATHING 
AEROSPACE BREATHING CHART USE0 I N  ANALYTICAL 
EVALUATION OF BREATHABLE ATMOSPHERES AN0 EMERGENCY 
OXYGEN SYSTEMS 
A I A A  PAPER 6 5 - 1 2 3  A 6 6 - 1 2 5 4 4  
HYPOXIA PRODUCE0 BY I N H A L A T I O N  OF PURE NITROGEN 
AN0 I N T E R M I T T E N T  OXYGEN BREATHING I N  CATS 
A 6 6 - 8 0 3 8 8  
EFFECT OF PROLONGED EXPOSURE TO H I G H  CONCENTRATION 
OF OXYGEN ON LUNGS AN0 BLOOD I N  MICE 
A 6 6 - 8 0 3 8 9  
OXYGEN CONSUMPTION 
VENTILATIONI  HEART RATE, LACTATE FORMATION, AN0 
OXYGEN CONSUMPTION DURING ARM AN0 LEG EXERCISE I N  
SUPINE AN0 S I T T I N G  P O S I T I O N  A 6 6 - 8 0 2 1 1  
K I N E T I C S  OF OXYGEN UPTAKE BY ERYTHROCYTES OF 
D IFFERENT AGES AS RELATED TO RESPIRATORY FUNCTION 
OF BLUUD A 6 6 - 8 0 2 2 9  
CARDIAC METABOLISM AT REST AN0 DURING HEART ARREST 
A 6 6 - 8 0 3 4 5  
OXYGEN SATURATION AN0 OESATURATION T IMES I N  
CARDIAC MUSCLE AN0 CORRESPONDING VALUES CALCULATED 
FROM KROGH SUPPLY MODEL A 6 6 - 8 0 3 4 6  
OXYGEN CONSUMPTION RATE AN0 
ELECTROENCEPHALOGRAPHIC STAGE OF SLEEP 
A 6 6 - 8 0 3 5 3  
EFFECTS OF GRADUAL OR SUDDEN ONSET OF HYPOXIA ON 
OXYGEN DEMAND A 6 6 - 8 0 3 8 1  
OXYGEN D E F I C I E N C Y  
THERMAL H O M O I O S T A S I S  UNDER HYPOXIA  I N  MAN, 
D I S C U S S I N G  THERMAL STRESS ADAPTATION AN0 
PHY S IOLDG I C A L  RESPONSE S I N  OXYGEN-OEF I C  I ENT 
ENVIRONMENT A 6 6 - 1 4 0 6 8  
OXYGEN M E T A B O L I S M  
CHANGES I N  MYOCARDIAL OXYGEN PRESSURE OF 0065 
DURING ASCENT AN0 ACCELERATION DETERMINED BY 
POLAROGRAPHIC ELECTRODES IMPLANTED I N  HEART 
MUSCLES 
J P R S - 3 3 0 6 6  N 6 6 - 1 2 2 7 1  
PERCEPTION 
OXY6EN PRODUCTION 
STUDY OF MODE OF ACTION OF 3- /4-CHLOROPHENYL/- l t  
1-DIMETHYLUREA ON PHOTOSYNTHESIS AND OXYGEN 
PRODUCTION I N  CHLORELLA PYRENOIOOSA AS FUNCTION OF 
A 6 6 - 8 0 2 9 0  L I G H T  AN0 TEMPERATURE 
S IMPLE O S C I L L A T I O N S  I N  PHOTOSYNTHETIC OXYGEN 
EVOLUTION I N  CHLORELLA PYRENOIOOSA 
A 6 6 - 8 0 2 9 1  
OPTIMAL SYSTEM OF CLORELLA CULTURE I-UK nuniii 
OXYGEN REQUIREMENTS A 6 6 - 8 0 3 3 6  
PHOTOSYNTHESIS I N T E N S I T Y  I N  CHLORELLA CULTURE AS 
DETERMINED BY SUSPENSION DENSITY,  CARBON D I O X I D E  
CONCENTRATION, AN0 OTHER FACTORS 
A 6 6 - 8 0 3 9 8  
OXYGEN TENSION 
OXYGEN O I F F U S I O N  I N  B R A I N  T I S S U E  CALCULATED ON 
B A S I S  OF CONICAL S P A T I A L  MODEL A 6 6 - 8 0 3 4 2  
OXYGEN O I F F U S I O N  I N  B R A I N  I N  VENOUS OR ARTERIAL  
HYPOXIA  h 6 5 - 8 0 3 4 3  
MORPHOLOGY OF PERIPHERAL BLOOD I N  MICE AS I N D E X  TO 
PHYSIOLOGICAL EFFECT OF EXPOSURE TO H I G H  OXYGEN 
P A R T I A L  PRESSURE A 6 6 - 8 0 3 8 6  
. 
OXYGEN T O X I C I T Y  
MECHANISM, PREVENTION AN0 TREATMENT OF OXYGEN 
T O X I C I T Y  I N  CENTRAL NERVOUS SYSTEM* NOTING 
ACETYLCHOLINESTERASE A C T I V I T Y  A 6 6 - 1 3 3 4 6  
P 
P A I N  
GATE CONTROL SYSTEM ROLE I N  P A I N  MECHANISM, NOTING 
S P E C I F I C I T Y  AN0 PATTERN THEORIES 
A 6 6 - 1 3 3 3 7  
PARABOLIC F L I G H T  
EFFECT OF WEIGHTLESSNESS ON PHYSIOLOGICAL STATE OF 
HUMAN ORGANISM DURING PARABOLIC FLIGHTS. 
A 6 6 - 8 0 1 1 2  
P A R T I A L  PRESSURE 
P A R T I A L  PRESSURE OF OXYGEN AN0 CARBON D I O X I O E t  
HYHROGEN I O N  CONCENTRATION, HEMOGLOBIN 
SATURATION, AN0 TEMPERATURE OF DOG BLOOD 
ANALYZED U S I N G  D I G I T A L  COMPUTER 
S AM-T R-65-39 N 6 6 - 1 3 2 0 9  
P A R T I C L E  
WHOLE BODY DEPOSIT ION OF P A R T I C L E S  AS F U N C T I O N  OF 
VARIOUS PHYSICAL AN0 CHEMICAL PARAMETERS 
N 6 6 - 1 2 6 8 4  
PATHOLOGICAL EFFECT 
PATHOLOGICAL EFFECTS OF X-RAY I R R A D I A T I O N  ON 
GASTROINTESTINAL SYSTEM I N  DOGS - R A D I A T I O N  
S i C K X E S S  
F T O - T T - 6 4 - 9 1 0 / l & 2 & 3 & 4  N 6 b - i i o G i  
PATHOLOGY 
I N H A L A T I O N  STUDY OF NEODYMIUM OXIDE PATHOGENESIS 
I N  M I C E  AND GUINEA P I G S  - ANIMAL STUDY 
COO-1110-4 N 6 6 - 1 2 9 5 1  
PATTERN RECOGN I T  ION 
AUTOMATIC COMMANO CONTROL SYSTEM USING PHONETIC 
VOICE PATTERN RECOGNITION 
S I M P L E  PATTERN RECOGNITION IN SMALL GROUP 
S I T U A T I  ON A 6 6 - 8 0 1 8 1  
A 6 6 - 1 3 4 9 6  
PENETRATION 
EFFECTS OF WETTING ON CUTANEOUS V U L N E R A B I L I T Y  
A 6 6 - 8 0 2 6 0  
P E P T I D E  
MOLECULAR STRUCTURE OF P E P T I D E  CHAINS OF PROTEINS 
TO FIND RULES GOVERNING AMINO A C I D S  
N66-12628 
PERCEPTION 
S T A B I L I Z E D  R E T I N A L  IMAGES AN0 DISAPPEARANCE T I M E  
AS RELATED TO STIMULUS S I Z E  A 6 6 - 8 0 1 7 3  
1-33 
PERCEPTUAL SPEED SUBJECT I N D E X  
SELECTED B I B L I O G R A P H Y  ON PERCEPTION 
A 6 6 - 8 0 1 8 3  
PERCEPTUAL SPEED 
PSYCHOLOGICAL STRESS S U S C E P T I B I L I T Y  OF NAVAL AN0 
M A R I N E  P I L O T  TRAINEES,  E X A M I N I N G  ENVIRONMENTAL CUE 
MANIPULATION TO CONTROL PERCEPTIONS 
A 6 6 - 1 2 3 5 5  
PERFORMANCE CHARACTERISTICS 
COMPENSATORY TRACKING BEHAVIOR AS AFFECTED BY 
KNOWLEDGE OF PERFORMANCE LEVEL A 6 6 - 8 0 1 5 0  
EVALUATION OF A I R  V E N T I L A T E D  CLOTHING SYSTEM 
REGULATING HEAT LOSS DURING EXTRAVEHICULAR 
A C T I V I T Y  I N  SPACE A 6 6 - 8 0 1 5 7  
T E L L I N G  COMPUTER HOW TO EVALUATE M U L T I O I M E N S I O N A L  
S I T U A T I O N S  AN0 TERMINOLOGY AN0 S T A T I S T I C S  FOR 
DETERMINING PERFORMANCE OF D E C I S I O N  MAKER 
A 6 6 - 8 0 1 8 4  
P R I N C I P L E S  FOR CREATING SYSTEMS CAPABLE OF 
M A I N T A I N I N G  OPTIMUM CONDITIONS I N  SPACE CAPSULE 
ENVIRONMENT A 6 6 - 8 0 1 9 0  
PERFORMANCE P R E D I C T I O N  
MEASUREMENTt STRUCTURE, AND P R E O I C T I O N  OF J O B  AN0 
T R A I N I N G  PERFORMANCE OF A I R  T R A F F I C  CONTROL 
S P E C I A L I S T S  OF D I F F E R E N T  AGES A 6 6 - 8 0 1 9 3  
P E R S O N A L I T Y  
STATEMENT ATTRACTIVENESS I N O I C E S  OBTAINED UNDER 
PERSONAL OR S O C I A L  A C C E P T A B I L I T Y  - CORRELATION 
OF I N O I C E S  WITH EACH OTHER 
NAS M- 93 7 N 6 6 - 1 2 3 8 0  
PERSONNEL 
HUMAN FACTORS INFORMATION REPUIREMENTS FOR SPACE 
SYSTEM DEVELOPMENT 
NASA-CR-68230 N 6 6 - 1 2 9 5 9  
PERSONNEL SELECTION 
HISTORY OF ASTRONAUT SELECTION PROCEDURES AS 
RELATED TO SELECTION OF S C I E N T I S T S  BECOMING 
MEMBERS OF SPACECREW A 6 6 - 8 0 1 8 7  
MEASUREMENT, STRUCTURE, AN0 P R E D I C T I O N  OF JOB AN0 
T R A I N I N G  PERFORMANCE OF A I R  T R A F F I C  CONTROL 
S P E C I A L I S T S  OF D I F F E R E N T  AGES A 6 6 - 8 0 1 9 3  
PETROLOGY 
BIOLOGIC-TYPE ALKANES OF INDIGENOUS O R I G I N  MORE 
THAN 2.7 B I L L I O N  YEARS OLD PRESENT I N  PRECAMBRIAN 
ROCKS OF SOUOAN FORMATION A 6 6 - 1 2 3 6 6  
P H  
P A R T I A L  PRESSURE OF OXYGEN AN0 CARBON D I O X I O E ,  
HYHROGEN I O N  CONCENTRATION, HEMOGLOBIN 
SATURATION, AN0 TEMPERATURE OF DOG BLOOO 
ANALYZED USING D I G I T A L  COMPUTER 
SAM-TR-65-39 N66-  13209 
PHARMACOLOGY - - - -  . . . - . r . . - r u ~ ~ ~ ~ ~ n ~ ~ T  A L I  IVE AND L E T H A L  SUBSTANCES 
RELEASED FROM THERMALLY I N J U R E 0  S K I N  OF HUMAN AN0 
ANIMAL SUBJECTS I N C L U D I N G  H I S T A M I N E ,  BRADYKININ,  
ADENYLIC COMPOUMOSI A N 0  P O S S I B L Y  SEROTONIN 
A 6 6 - 8 0 2 5 4  
PROPHYLAXIS AN0 THERAPY OF R A D I A T I O N  I N J U R I E S  
CAUSE0 BY HIGH ENERGY PROTON I R R A O I A T I O N  
N 6 6 - 1 2 4 6 1  
PHONEME 
D I S T I N C T I V E  FEATURES A N 0  ERRORS I N  SHORT TERM 
MEMORY FOR ENGLISH VOWELS A 6 6 - 1 2 8 1 6  
SPEECH STREAM SEGMENTATION I N T O  PHONEMES 
J P R S - 3 2 7 9 0  N 6 6 - 1 2 9 5 7  
PHOSPHORUS 
META6OLISM AND EXCRETION OF CESIUM. PHOSPHORUS, 
PLUTONIUMI T R I T I U M  AN0 R A D I A T I O N ,  STRONTIUM, 
SULFUR, T R I T I U M  AND URANIUM FROM HUMAN BODY 
N 6 6 - 1 2 6 8 6  
PHOSPHORUS METABOLISM 
EFFECT OF GLUCAGON ON BLOOO SUGAR AN0 INORGANIC 
PHOSPHORUS L E V E L S  I N  NORMOTHERMIC A N 0  HYPOTHERMIC 
RATS A 6 6 - 8 0 2 4 5  
PHOSPHORYLATION 
O X I D A T I O N  AN0 PHOSPHORYLATION CORRELATION I N  B R A I N  
T I S S U E S  DURING OVERCOOLING AN0 REWARMING I N  
EXPERIMENTAL ANIMALS. A 6 6 - 8 0 1 7 0  
P H O T I C  S T I M U L A T I O N  
L I G H T  INDUCE0 CHANGES I N  L I P I D S  OF CHLORELLA 
VULGARIS 
I N T E R A C T I O N  OF CENTRAL A N 0  F L A S H  NYSTAGMUS I N  
R A B B I T S  A 6 6 - 8 0 3 3 9  
A 6 6 4 0 2 4 6  
PHOTOCHEMISTRY 
PHOTOCHEMISTRY O F  V I S I O N  I N C L U D I N G  
SPECTROPHOTOMETRIC A N A L Y S I S  OF RHODOPSIN O P T I C A L  
DENSITY, ABSORBANCE AN0 PUANTUM E F F I C I E N C Y  
A 6 6 - 1 3 7 8 9  
PHOTOSYNTHESIS 
L I G H T  INDUCED ABSORPTION CHANGES AT 520 NM I N  
CHLORELLA PYRENOIOOSA AND T H E I R  R E L A T I O N S H I P  TO 
TWO PIGMENT SYSTEM OF PHOTOSYNTHESIS 
A 6 6 - 8 0 2 8 9  
STUDY OF MODE OF ACTION OF 3-/4-CHLOROPHENYL/-l ,  
1-OIMETHYLUREA ON PHOTOSYNTHESIS AN0 OXYGEN 
PRODUCTION I N  CHLORELLA PYRENOIOOSA AS FUNCTION OF 
L I G H T  AN0 TEMPERATURE A 6 6 - 8 0 2 9 0  
S I M P L E  O S C I L L A T I O N S  I N  PHOTOSYNTHETIC OXYGEN 
EVOLUTION I N  CHLORELLA PYRENOIOOSA 
A 6 6 - 8 0 2 9 1  
PHOTOSYNTHESIS I N T E N S I T Y  I N  CHLORELLA CULTURE A S  
CONCENTRATION, A N 0  OTHER FACTORS 
DETERMINED Br SUSPENSION DENSITY, CARBON DIOXIDE 
A 6 6 - 8 0 3 9 8  
MICROBIOCHEMICAL CONTRIBUTIONS TO BIOLOGY - 
B A C T E R I A L  PHOTOSYNTHESIS, CATABOLISMI  INDUCED 
ENZYMES N 6 6 -  12 632 
P H Y S I C A L  ENDURANCE 
P H Y S I C A L  A N 0  P H Y S I O L O G I C A L  PARAMETERS E F F E C T I N G  
RESPIRATORY TRACT O E P O S I T I O N  N 6 6 - 1 2 6 8 3  
P H Y S I C A L  E X A M I N A T I O N  
ASTRONAUT S E L E C T I O N  I N C L U D I N G  DYNAMIC TESTING,  
O I S C U S S I N G  E X A M I N A T I O N  METHODS, B I O L O G I C A L  
PARAMETERS, LABORATORY AND R A D I O L O G I C A L  
PROCEDURES, BLOOO CHEMISTRY TECHNIQUES, ETC 
A 6 6 - 1 4 0 6 4  
HISTORY OF ASTRONAUT S E L E C T I O N  PROCEDURES AS 
RELATED TO S E L E C T I O N  OF S C I E N T I S T S  BECOMING 
MEMBERS OF SPACECREW A 6 6 - 8 0 1 8 7  
P H Y S I C A L  E X E R C I S E  
E X E R C I S E  TOLERANCE, PLASMA VOLUME, REO C E L L  MASS, 
TOTAL BLOOO VOLUME AN0 O R T H n Z T A T l r  TC!LLC?AXC 
uuKlNti FOUR WEEKS OF B E 0  REST A 6 6 - 1 3 3 5 4  
SYMPATHETIC NERVOUS S T I M U L A T I O N  OF HEART - BETA 
ADRENERGIC BLOCKING CARDIAC FUNCTION,  CIRCULATORY 
RESPONSE AND P H Y S I C A L  E X E R C I S E  A 6 6 - 8 0 1 4 7  
A V O I D I N G  MUSCULAR ATROPHY AN0 HEMOGLOBIN LOSS I N  
PROTRACTED WEIGHTLESSNESS THROUGH P H Y S I C A L  
E X E R C I S E  A 6 6 - 8 0 1 5 8  
CENTRAL NERVOUS SYSTEM FUNCTION OF HUMAN SUBJECTS 
EXPOSE0 TO P H Y S I C A L  E X E R C I S E *  SLEEP O E P R l V A T I O N t  
STARVATION, A N 0  HYPOXIA A 6 6 - 8 0 1 9 1  
COMPARATIVE EFFECTS OF PROLONGED R O T A T I O N  AT 10 
RPM ON POSTURAL E P U I L I B R I U M  I N  VESTIBULAR NORMAL 
AND D E F E C T I V E  HUMAN SUBJECTS A 6 6 - 8 0 1 9 8  
SHORT-TERM MEMORY, CHOICE R E A C T I O N  T I M E ,  AN0 HAND 
S T E A D I N E S S  OF E X E R C I S I N G  AN0 R E S T I N G  SUBJECTS I N  
RESPONSE TO E P I N E P H R I N E  OR I N S U L I N  A O M I N I S T R A T I O N  
A 6 6 - 8 0 2 0 1  
P A T E L L A R  REFLEX T I M E  OF OLD AN0 YOUNG MALE 
SUBJECTS AS AFFECTED B Y  E X E R C I S E  
A 6 6 - 8 0 2 0 7  
1-34 
SUBJECT I N D E X  
VENTILATION,  HEART RATE, LACTATE FORMATIONI A N 0  
OXYGEN CONSUMPTION DURING ARM A N 0  LEG EXERCISE I N  
S U P I N E  AN0 S I T T I N G  P O S I T I O N  A 6 6 - 8 0 2 1 1  
HEART RATE A N 0  OUTPUT AN0 BODY TEMPERATURE OF 
A C C L I M A T I Z E D  MALE DURING EXERCISE I N  HOT 
ENVIRONMENT A 6 6 - 8 0 2 1 9  
FOOD l N i i n E ,  i 3 G X  UCICUT; ANn A C T I V I T Y  OF RAT 
E X E R C I S I N G  I N  HOT ENVIRONMENT A 6 6 - 8 0 2 2 0  
MEASUREMENT OF REACTION I N  MAN OF RESISTANCE A N 0  
C A P A C I T Y  VESSELS I N  FOREARM AND HAND TO LEG 
E X E R C I S E  666-80221 
COMPARISON OF HUMAN RESPONSES TO PULSE0 AN0 
UNPULSEO ENVIRONMENTAL HEAT A N 0  P H Y S I C A L  EXERCISE 
A 6 b - 8 0 2 2 2  
INFLUENCE OF PROPRIOCEPTOR I N  VENTILATORY RESPONSE 
TO EXERCISE A b 6 - 8 0 2 2 3  
PULMONARY D I F F U S I N G  C A P A C I T Y  I N  SUBJECTS AT REST 
AN0 DURING E X E R C I S E  AS AFFECTED BY INCREASED 
ENVIRONMENTAL TEMPERATURE A 6 b - 8 0 2 2 4  
ALVEOLAR CARBON D I O X I D E  T E N S I O N  OF SUPINE SUBJECTS 
E X E R C I S I N G  ON B I C Y C L E  ERGOMETER AT INCREASED 
PRESSURE. A b 6 - 8 0 2 2 6  
COMPARISON OF METHODS OF BLOOD PRESSURE 
MEASUREMENTS AN0 PRESSURE FLOW DYNAMICS DURING 
VARIOUS C O N D I T I O N S  OF P H Y S I C A L  EXERCISE 
A 6 6 - 8 0 2 4 4  
MECHANISMS OF SWEATING I N  WORK-SWEATING RESPONSES 
I N  P H Y S I C A L  E X E R C I S E  RELATED TO CHANGES I N  BODY 
TEMPERATURE A 6 6 - 8 0 2 5 2  
ELECTROMYOGRAPHIC STUDY OF ABOOMINAL MUSCLE 
INVOLVEMENT DURING PERFORMANCE OF VARIOUS FORMS OF 
S I T  UP EXERCISE A 6 6 - 8 0 3 3 7  
INFLUENCE OF SEVERAL P H Y S I C A L  A C T I V I T I E S  ON 
BLOOD SERUM CHOLESTEROL CONCENTRATION I N  YOUNG MEN 
666-80356 
P H Y S I C A L  F I T N E S S  
COMPARATIVE P H Y S I C A L  PERFORMANCES OF NAVAL AVIATOR 
T R A I N E E S  FROM VARIOUS PROCUREMENT SOURCES AN0 
UNDER TWO D I F F E R E N T  S Y L L A B I  A 6 6 - 1 2 3 5 4  
P H Y S I C A L  ATROPHY PREVENTION I N  PROCTRACTEO 
WEIGHTLESSNESS, D I S C U S S I N G  P H Y S I C A L  F I T N E S S  
MAINTENANCE DURING SPACE F L I G H T  
A b b - 1 4 0 1 2  
METHODS FOR SOMATIC C L A S S I F I C A T I O N  OF P I L O T S  OF 
D I F F E R E N T  AGES ACCORDING TO STATUS OF FUNCTIONAL 
MUSCULAR, CIRCULATORY, AN0 RESPIRATORY C A P A C I T I E S  
AS RELATED TO I K A i N i N 6  666-80 164 
SOME ELECTROCARDIOGRAPHIC A B N O R M A L I T I E S  AN0 
P H Y S I C A L  F I T N E S S  OF F L Y I N G  PERSONNEL 
A 6 6 - 8 0 3 6 2  
P H Y S I C A L  WORK 
BLOOD SUPPLY OF EXTREMITY MUSCLES DURING I N T E N S E  
P H Y S I C A L  WORK I N  A L B I N O  RATS A 6 b - 8 0 1 7 4  
P H Y S I C I A N  
REVIEW O F  PROBLEMS FOR P H Y S I C I A N  I N  AEROSPACE 
M E D I C I N E  Abb-BO405 
P H Y S I O L O G I C A L  I N D E X  
SWEDISH A I R  FORCE PERSONNEL T E S T I N G  FOR SOMATIC 
C L A S S I F I C A T I O N .  A P P R A I S I N G  BODY D I U E N S I O N S ?  
MUSCULAR CAPACITY,  ENDURANCE INDEX, ETC 
A 6 6 - 1 4 0 8 7  
ERYTHROPOIETIN,  A C T I V I T Y ,  BLOOD, AN0 PHYSIOLOGICAL 
RESPONSES TO SEVERE H Y P O X I A  I N  MAN 
A 6 6 - 0 0 2 1 4  
AUTONOMIC COMPONENTS OF HUMAN O R I E N T I N G  BEHAVIOR 
I N  RESPONSE TO WHITE N O I S E  A 6 b - 8 0 2 7 5  
E I G H T  HOUR I S O L A T I O N  AND H Y P W E N I S I A  EFFECT ON 
B I O C H E M I C A L  A N 0  P H Y S I O L O G I C A L  I N D I C E S  I N  MAN 
P H Y S I O L O G I C A L  RESPONSE 
A 6 b - 8 0 2 9 9  
PHYSIOLOGICAL A N 0  PSYCHOLOGICAL EFFECTS I N  MAN OF 
LONG TERM STAY I N  C A B I N  S I M U L A T I N G  SPACEFLIGHT 
ENVIRONMENT A b b - 8 0 3 0 0  
AUTOMATIC I N D U C T I O N  OF HYPOTHERMIA I N  DOGS, I T S  
COURSE, REWARMING, AN0 AFTEREFFECTS 
A 6 b - 8 0 3 3 3  
A P P L I C A T I O N  OF INFORMATION THEORY L U N L t V T S  TO 
A N A L Y S I S  OF P H Y S I O L O G I C A L  DATA DURING SPACE 
F L I G H T S  A b b - 8 0 3 6 7  
B I O E L E C T R I C  RECORDINGS OF MALE SUBJECTS SUBJECTED 
TO WEIGHTLESSNESS - I N D I C E S  OF P H Y S I O L O G I C A L  
FUNCTIONS - ELECTROENCEPHALOGRAM / EEG/. AN0 
VESTIBULAR COORDINATION REACTIONS 
JPRS-33 115 Nbb-  1221  3 
PHYSIOLOGICAL RESPONSE 
DYNAMIC ENVIRONMENTAL INFLUENCES ON MAN DURING 
SP4CE F L I G H T  COVERING FORCE F I E L D S ,  I N E R T I A L  
FORCES DUE TO ACCELERATION AND METHODS OF 
PROTECTION A b b - 1 4 0 7 4  
S O V I E T  B I O L O G I C A L  AN0 P H Y S I O L O G I C A L  I N V E S T I G A T I O N S  
I N  ROCKETS A N 0  S A T E L L I T E S ,  PARTICULARY 
NONPATHOLOGICAL CHARACTER OF P H Y S I O L O G I C A L  
REACTIONS TO STRESS FACTORS A 6 b - 1 4 0 7 6  
S P A T I A L  O R I E N T A T I O N  DISTURBANCES AN0 VEGETATIVE 
DISORDERS OCCURRING I N  COSMONAUTS DURING SPACE 
F L I G H T  DUE TO DISTURBANCES I N  P H Y S I O L O G I C A L  
INTERPLAY OF SENSING MECHANISMS GOVERNING SPACE 
PERCEPTION A 6 6 - 1 4 0 8 4  
ASTRONAUT PHYSIOLOGICAL RESPONSES TO SPACE F L I G H T  
CONDITIONS MEASURE0 FOR C L I N I C A L  OR EXPERIMENTAL 
PURPGSES A 6  6- 14 09 1 
I N V E S T I G A T I O N S  OF PHYSIOLOGICAL RESPONSES OF 
ANIMALS AN0 MAN TO STRESSES I N  VOSTOK SPACECRAFT 
A 6 b - 8 0 1 6 0  
EFFECT OF WEIGHTLESSNESS ON P H Y S I O L O G I C A L  STATE OF 
HUMAN ORGANISM DURING P A R A B O L I C  FLIGHTS.  
A 6 6 - 8 0  112 
S K I N  FUNCTION AN0 PROCESSES I N  V I T A L  A C T I V I T Y  AS 
RELATED TO PERSONAL HYGIENE DURING EXPOSURE TO 
SPACE F L I G H T  STRESSES 
PROLONGED H Y P O K I N E S I A  EFFECT ON ACCELERATION 
TOLERANCE O F  HUMAN A 6 6 - 8 0 3 1 6  
CARDIOVASCULAR A N 0  VESTIBULAR RESPONSE OF HUMAN 
BODY EXPOSED AT VARIOUS P O S I T I O N S  TO ROTATIONAL 
STRESS A 6 b - 8 0 3 7 9  
MORPHOLOGY OF PERIPHERAL BLOOD I N  M I C E  AS I N D E X  TO 
P H Y S I G L i X I C A L  EFFECT OF EXPOSURE TO H I G H  OXYGEN 
P A R T I A L  PRESSURE Ab6-66386 
SENSORS FOR P H Y S I O L O G I C A L  I N V E S T I G A T I O N S  UNDER 
SPACE F L I G H T  CONDITIONS - BIOASTRONAUTICS 
A 6 6 - 8 0 3 1 2  
Nb6-12221 
EFFECT OF REPLACING ATMOSPHERIC NITROGEN BY 
H E L I U M  ON DEVELOPMENT OF C H I C K  EMBRYOS 
J P R S - 3 2 9 0 5  N b b - 1 2 2 9 9  
B I O L O G I C A L  EFFECTS OF H I G H  ENERGY PROTONS ON 
DOGS AN0 W H I T E  R A T S  N66-12455 
MEASUREMENT OF O T O L I T H  A C T I V I T Y  A S  I N D I C A T E D  BY 
OCULAR COUNTERROLLING I N  RESPONSE TO BODY 
T I L T  W I T H I N  FORCE F I E L D  OF ZERO G, ONE-HALF GI 
AN0 STANDARD G - EXTRALABYRINTHINE FACTORS 
NASA-CR-68391 
PHYSIOLOGICAL RESPONSES OF ENDOCRINE SYSTEM TO 
P H Y S I C A L  A N 0  MENTAL STRESS - URINARY EXCRETION 
OF ADRENALINE AND NORADRENALINE 
Nbb-13 097 
Nbb-13507 
PHYSIOLOGICAL RESPONSES TO A N 0  B I O L O G I C A L  EFFECTS 
OF SPACE F L I G H T  STRESS - ASTRONAUT PERFORMANCE 
ANL-TRANS-209 N6b-13520 
1-35 
PHYSIOLOGICAL TELEMETRY SUBJECT I N D E X  
PHYSIOLOGICAL MEASUREMENTS DURING INTERPLANETARY 
F L I G H T  FOR MEDICAL MONITORINGt  EXAMINATIONS AND 
DIAGNOSES, AN0 S C I E N T I F I C  RESEARCH - A N A L Y S I S  OF 
VOSTOK SPACECRAFT B IOINSTRUMENTATION 
N 6 6 - 1 3 7 8 9  
ELECTRONYSTAGNUS MEASUREMENT OF V E R T I C A L  EYEBALL 
DISPLACEMENT TO I N V E S T I G A T E  C H I N C H I L L A  
VESTIBULAR SYSTEM RESPONSE TO VERTICAL L I N E A R  
ACCELERATION 
GE/EE/65 -6  N66-  138 14 
PHYSIOLOGICAL TELEHETRY 
TELEMETERING INFORMATION FROM W I T H I N  BODY OF 
ANIMALS AN0 MAN, USING T I N Y  TRANSMITTERS CALLED 
ENDORAO IOSONDES A 6 6 - 1 3 3 7 0  
LONG-L IFE PHYSIOLOGICAL TELEMETRY APPARATUS FOR 
BODY TEMPERATURE MEASUREMENT I N  SMALL ANIMALS 
A 6 6 - 8 0 2 4 2  
P O S S I 8 I L I T I E S  OF U T I L I Z A T I O N  OF ELECTRONIC L O G I C A L  
SYSTEMS FOR AUTOMATIC MEDICAL CONTROL OF 
SPACECRAFT PERSONNEL 166-80368 
SENSORS FOR AUTOMATIC CONTROL AND REGULATION OF 
PHYSIOLOGICAL PROCESSES OF PLANTS I N  CLOSEO 
SYSTEMS A 6 6 - 8 0 3 9 6  
PHYSIOLOGY 
SPACE EXPLORATION AND STUDY OF ROLE OF EARTH 
ENVIRONMENTAL CONDIT IONS I N  EVOLUTION, PHYSIOLOGY. 
A N 0  BEHAVIOR OF TERRESTRIAL  ORGANISMS 
A 6 6 4 0 1 5 6  
C O M P I L A T I O N  OF PAPERS PRESENTED AT PHYSIOLOGY 
CONFERENCE 
FTD-TT-65 -47 /1&2  N 6 6 - 1 3 2 2 4  
HAZARDS TO HUMAN EAR FROM SHOCK WAVES OF H I G H  
ENERGY ELECTRIC DISCHARGES 
AWRE-E-1/65 N 6 6 - 1 3 7 1 1  
ANNOTATE0 B IBL IOGRAPHY OF AEROSPACE M E D I C I N E  AND 
BIOLOGY WITH SUBJECT, AUTHORI AND CORPORATE 
SOURCE INDEXES - PHYSIOLOGICALI PSYCHOLOGICALI 
AN0  SPACE ENVIRONMENT EFFECTS ON MAN 
NASA-SP-7011/ 18/ N66-  14160 
P I G  
WEIGHT G A I N  AN0 FEED E F F I C I E N C Y  I N  WEANLINGI 
HEALTHY P I G  AS AFFECTED BY EXPOSURE TO NEGATIVE 
A I R  I O N I Z A T I O N  FOR DIFFERENT DURATIONS 
A 6 6 - 8 0 4 0 6  
P IGHENT 
PHOTOCHEMISTRY OF V I S I O N  I N C L U D I N G  
SPECTROPHOTOMETRIC A N A L Y S I S  OF RHODOPSIN O P T I C A L  
DENSITY. ABSORBANCE AN0 QUANTUM E F F I C I E N C Y  
A 6 6 - 1 3 7 8 9  
P I  LOT 
H I G H  A L T I T U D E  F L Y I N G  I N  M I L I T A R Y  A I R  TRANSPORT 
SERVICE A N 0  PROTECTIVE MEASURFS FnR D!L!!T 
A 6 6 - 8 0 3 3 8  
P I L O T  PERFORMANCE 
COMPARATIVE PHYSICAL PERFORMANCES OF NAVAL AVIATOR 
TRAINEES FROM VARIOUS PROCUREMENT SOURCES AND 
UNDER TWO DIFFERENT S Y L L A B I  A 6 6 - 1 2 3 5 4  
VESTIBULO-OCULAR D I S O R G A N I Z A T I O N  I N  AERODYNAMIC 
SPIN.  NOTING ROLL PLANE OF SKULL  
A 6 6 - 1 2 3 6 3  
SWEDISH A I R  FORCE PERSONNEL T E S T I N G  FOR SOMATIC 
C L A S S I F I C A T I O N t  A P P R A I S I N G  BODY DIMENSIONS,  
HUSCULAR CAPACITY, ENDURANCE INDEX, ETC 
A 6 6 - 1 4 0 8 7  
PLANE CRASH AS RESULT OF P I L O T S  CORONARY DISEASEI 
D I S C U S S I N G  PREVENTION AND R E H A B I L I T A T I O N  
A 6 6 - 1 4 3 8 7  
ERROR AN0 CONTROL E F F I C I E N C Y  A N A L Y S I S  OF P I L O T S  
EXPOSED TO SIMULATED P I T C H t  ROLL, YAW, AND 
A L T I T U D E  V A R I A T I O N S  
NASA-CR-68219 N 6 6 - 1 2 1 9 5  
COMPARISON OF CROSS CORRELATION AND 
ORTHOGONALIZED EXPONENTIAL  ANALYSES BY 
REGRESSION A N A L Y S I S  FOR I D E N T I F I C A T I O N  OF HUMAN 
P I L O T  DYNAMIC RESPONSE CHARACTERISTICS 
NASA-CR-68701 N66-13 51 6 
P I L O T  T R A I N I N G  
COMPARATIVE P H Y S I C A L  PERFORMANCES OF NAVAL AVIATOR 
TRAINEES FROM VARIOUS PROCUREMENT SOURCES AN0 
UNDER TWO DIFFERENT S Y L L A B I  A 6 6 - 1 2 3 5 4  
PSYCHOLOGICAL STRESS S U S C E P T I B I L I T Y  OF NAVAL AND 
NARINE P I L O T  TRAINEES, E X A M I N I N G  ENVIRONMENTAL CUE 
MANIPULATION TO CONTROL PERCEPTIONS 
A 6 6 - 1 2 3 5 5  
MOTION SICKNESS HISTORY R E L A T I O N  TO A T T R I T I O N  FROM 
F L I G H T  T R A I N I N G  I N  PENSACOLA MOTION SICKNESS 
A 6 6 - 1 2 3 6 4  QUEST 1 ONN A I R E 
A I R  SICKNESS I N  STUDENT AVIATORS ASSOCIATED WITH 
PEAKS OF PHYSIOLOGICAL A N 0  PSYCHOLOGICAL STRESS 
DURING T R A I N I N G  
NSAM-939 N66-13700 
PLANETARY ENVIRONHENT 
SPACE TRAVEL AN0 EXPLORATION COVERING B I O L O G I C A L  
AN0 TECHNICAL D I F F I C U L T I E S  SUCH AS R A D I A T I O N *  
METEOR IMPACT. V E H I C L E  S T E R I L I Z A T I O N I  ETC 
A 6 6 - 1 3 8 0 6  
P L A N T  / B I O L /  
SENSORS FOR AUTOMATIC CONTROL AN0 REGULATION OF 
PHYSIOLOGICAL PROCESSES OF PLANTS I N  CLOSEO 
SYSTEHS A 6 6 - 8 0 3 9 6  
H I G H  RESOLUTION ELECTRON MICROSCOPY OF FRACTION 
NASA-CR-68099 N 6 6 - 1 2  198 
EFFECT OF L I G H T  ON LOWER PLANT REPRODUCTION 
NASA-TT-F-9742 N 6 6 - 1 3 4 8  1 
I P R O T E I N  FROM PLANT LEAVES 
P L A S T I C  
DOSIMETRIC I N V E S T I G A T I O N S  AND S H I E L D I N G  STUDIES 
U S I N G  SYNCHROCYCLOTRON - I R R A D I A T I O N  OF 
ANIMALS BY H I G H  ENERGY PROTONS. AND R A D I A T I O N  
RESISTANCE OF P L A S T I C S  N 6 6 - 1 2 4 5 3  
PLUTONIUH 
TWO TYPES OF PLUTONIUM EXPOSURE I N  URINE, FECES, 
AND BLOOD OF HUMAN BODY, AND E F F t C T I V E N E S S  OF 
OIETHYLENETRIAMlNEPENTAACETIC A C I D  TREATMENTS 
N 6 6 - 1 2 6 8 5  
METABOLISM AN0 EXCRETION OF C E S I U M r  PHOSPHORUS, 
PLUTONIUM, T R I T I U M  AN0 R A D I A T I O N ,  STRONTIUM, 
SULFUR, T R I T I U M  A N 0  URANIUM FROM HUMAN BODY 
N 6 6 - 1 2 6 6 6  
COMPARISON OF MEASURED LUNG BURDEN I N  A N I M A L  
S P E C I E S  W I T H  AMOUNTS OF PLUTONIUM COLLECTED B Y  
CASCAOE IMPACTOR SAMPLFRS 
AUK t-0- 29/6 5 N 6 6 - 1 4 0 9 7  
P L U T W I U H  O X I D E  
U R l N A R Y  E L I M I N A T I O N  FOLLOWING I N H A L A T I O N  OF 
INSOLUBLE PLUTONIUM O X I D E  N 6 6 - 1 2 6 8 2  
POCKET HOUSE 
HISTOPATHOLOGY O F  POCKET MOUSE I N T E S T I N E  MUCOUS 
AFTER I R R A D I A T I O N  - GROWTH AND DEVELOPHENT DATA 
ON LABORATORY POCKET MOUSE 
NASA-CR-682 17 N 6 6 - 1 2 2 0 0  
P O I S O N I N G  
AHWONIA EFFECTS ON P H Y S I O L O G I C A L  FUNCTIONS OF M I C E  
I N  CLOSED ENVIRONMENT A 6 6 - 8 0 3 9 0  
POLAR REGION 
CHANGES I N  SERUM P R O T E I N - I O D I N E  I N  MEN EXPOSEO TO 
POLAR C L I M A T E  A66-BO293  
POLONIUH 
HETABOLISM A N 0  EXCRETION OF CESIUM, PHOSPHORUS, 
PLUTONIUM, T R I T I U M  AND R A D I A T I O N I  STRONTIUM, 
SULFUR. T R I T I U M  AND URANIUM FROM HUMAN BODY 
N 6 6 - 1 2 6 8 6  
1-36 
SUBJECT I N D E X  
POSTURE 
POSTURE, RESPIRATION,  AN0 PULMONARY FUNCTION I N  
RELATION TO PROLONGED ACCELERATION EXPOSURE I N  
SPACE F L I G H T  A 6 6 - 8 0 1 5 9  
S P A T I A L  O R I E N T A T I O N  AN0 PERCEPTION OF SUBJECTS 
ASSUMING VARIOUS HEAD AN0 BODY P O S I T I O N S  UNDER 
INCREASED ACCELERATION WITHOUT V I S U A L  REFERENCE 
.Li-nni*a FRAME ""1 - -___ 
COMPARATIVE EFFECTS OF PROLONGED ROTATION AT 10 
RPM ON POSTURAL E Q U I L I B R I U M  I N  V E S T I B U L A R  NORMAL 
AN0 DEFECTIVE HUMAN SUBJECTS A 6 6 - 0 0 1 9 8  
VENTILATION,  hEART RATE, LACTATE FORMATION, AN0 
OXYGEN CONSUMPTION DURING ARM AN0 LEG EXERCISE I N  
SUPINE AN0 S I T T I N G  P O S I T I O N  A 6 6 - 8 0 2 1 1  
RESPONSE OF C A P A C I T Y  VESSELS I N  HUMAN L I M B S  TO 
HEAD-UP T I L T  AN0 SUBATMOSPHERE PRESSURE ON LOWER 
BODY A 6 6 - 8 0 2 1 2  
INFLUENCE OF AGE ON CARDIOVASCULAR AN0 RENAL 
RESPONSES TO T I L T I N G  A 6 6 - 0 0 2 1 3  
ALVEOLAR CARBON D I O X I D E  TENSION OF SUPINE SUBJECTS 
EXERCIS ING ON B ICYCLE ERGOMETER AT INCREASED 
PRESSURE. A 6 6 - 8 0 2 2 6  
PRESSURE FLOW R E L A T I O N S H I P  OF AIRWAYS I N  S I T T I N G  
SUBJECT UNDER NORMAL CONDITIONS, IMMERSED I N  WATER 
TO NECK LEVEL, AN0 DURING NEGATIVE PRESSURE 
BREATHING S U F F I C I E N T  TO REDUCE LUNG VOLUME AS 
DURING IMMERSION. A 6 6 - 8 0 2 3 6  
CARDIOVASCULAR AN0 VESTIBULAR RESPONSE OF HUMAN 
BODY EXPOSE0 AT VARIOUS P O S I T I O N S  TO ROTATIONAL 
STRESS A 6 6 - 8 0 3 7 9  
PRECEDING POSTURE AN0 AMBIENT TEMPERATURE EFFECTS 
ON HEART AN0 BLOOD C I R C U L A T I O N  ACCELERATION AT 
I N I T I A T I O N  OF EXERCISE 
CROLR-3268 N66-  12827 
POTABLE WATER 
METHOD FOR PROCESSING HUMAN WASTE TO RECLAIM 
WATER U S I N G  CHLORELLA - BACTERIA  SYSTEM 
666-80391 
PRESSURE 
RESPONSE OF C A P A C I T Y  VESSELS I N  HUMAN L I M B S  TO 
HEAD-UP T I L T  AN0 SUBATMOSPHERE PRESSURE ON LOWER 
BODY 666-80212 
V E N T I L A T I O N  OF DOGS I N  RESPONSE TO PRESSURE AN0 
ELECTRIC S T I M U L A T I O N  OF MUSCLE AFFERENTS 
A 6 6 - 8 0 2 3 4  
PRESSURE B R E A T H I N G  
BRE.A.T!!!NG MFCHANICS DURING TRANSVERSE 
MEASUREMENTS MADE ON MAN A 6 6 - 1 4 0 7 5  
ALVEOLAR CARBON D I O X I D E  TENSION OF SUPINE SUBJECTS 
E X E R C I S I N G  ON B I C Y C L E  ERGOMETER AT INCREASED 
PRESSURE. A 6 6 - 8 0 2 2 6  
PRESSURE FLOW R E L A T I O N S H I P  OF AIRWAYS I N  S I T T I N G  
SUBJECT UNDER NORMAL CONDITIONS. IMMERSED I N  WATER 
TO NECK LEVEL,  AN0 DURING NEGATIVE PRESSURE 
B R E A T H I N G  S U F F I C I E N T  TO REDUCE LUNG VOLUME AS 
DURING IMMERSION. A b b - 8 0 2 3 6  
ACCELERATION, D ISCUSSING EXPERIMENTS AND 
PRESSURE EFFECT 
ALVEOLAR NITROGEN CONCENTRATION AN0 ENVIRONMENTAL 
PRESSURE INFLUENCE UPON RATE OF GAS ABSORPTION 
FROM NONVENTILATEO LUNG I N  DOG A 6 6 - 1 2 3 5 7  
HYDRATION DURING B E 0  REST I N  RESPONSE TO LOWER 
BODY N E G A T I V E  PRESSURE AS RELATE0 TO MANNED 
SPACE F L I G H T  A 6 6 - 0 0 1 9 5  
EFFECT OF ELEVATED INTRAPULMONARY PRESSURE ON 
R E S P I R A T I O N  AND C I R C U L A T I O N  
F T O - T T - 6 5 - 1 5 4 / 1 & 2  N 6 6 - 1 2 3 8 7  
PRESSURE P U L S E  
GENERATION AND TRANSMISSION OF PRESSURE PULSES I N  
TUBULAR SYSTEM IMPACTED BY F A L L I N G  STEEL WEIGHT 
PROTEIN METABOLISM 
RELATED TO IMPACT I N J U R Y  A 6 6 - 8 0 3 4 0  
PRESSURIZED S U I T  
THREE AIR-COOLED AN0 ONE WATER-COOLED PRESSURE 
S U I T  EVALUATE0 I N  HOT ENVIRONMENTS 
A 6 6 - 1 2 3 6 0  
WATER IMMERSION TECHNIQUE FOR S IMULATING ZERO 
GRAVITY M O B I L I T Y  PERFORMANCE OF ASTRONAUT I N  
PRESSURIZED S P A L t S U i i  
NASA-TN-0-3054 N 6 6 - 1 4 1 5 1  
PROBABIL ITY  THEORY 
P R I N C I P L E S  OF MATHEMATICAL LOGIC AN0 P R O B A B I L I T Y  
THEORY I N  COMPUTER DIAGNOSIS  OF D I S E A S E S  
J P R S - 3 3 1 6 1  N66-  13 0 3 2  
PROBLEM SOLVING 
EXPERIMENTAL PSYCHOLOGICAL EXAMINATION OF 
COSMONAUTS 
RESEARCH AN0 OEVECOPMENT PROGRAM MANAGEMENT - 
PROBLEM SOLVING STRATEGIES I N  PARALLEL PROJECTS 
NASA-CR-68375 N 6 6 - 1 2 9 8 9  
A 6 6 - 8 0 2 9 8  
PROGRAM MANAGEMENT 
RESEARCH AN0 OEVELOPMENT PROGRAM MANAGEMENT - 
PROBLEM SOLVING STRATEGIES I N  PARALLEL PROJECTS 
NASA-CR-68375 N66-  1 2 9 8 9  
PROPAGATION VELOCITY 
DETERMINATION OF PROPAGATION V E L O C I T Y  OF PULSE 
WAVES FROM HUMAN ARTERIES BY CONVERTING 
MECHANICAL V I B R A T I O N S  I N T O  ELECTRICAL 
OSC I LL AT IONS 
NASA-TT-F-407 N 6 6 - 1 2 3 4 6  
PROPRIOCEPTION 
INFLUENCE OF PROPRIOCEPTOR I N  VENTILATORY RESPONSE 
TO EXERCISE 166-00223 
PROTECTION 
H I G H  ALT ITUOE F L Y I N G  I N  M I L I T A R Y  A I R  TRANSPORT 
SERVICE AN0 PROTECTIVE MEASURES FOR P I L O T  
A 6 6 - 8 0 3 3 8  
SUCCINATE-PROTECTIVE AGENT AGAINST H I G H  PRESSURE 
OXYGEN T O X I C I T Y  I N  RAT A 6 6 - 0 0 3 6 5  
PROTECTIVE CLOTHING 
HANOGEAR I N S U L A T I O N  EFFECTIVENESS OF FREON 12, 
CARBON DIOXIDE,  AN0 H E L I U M  A 6 6 - 8 0 2 2 7  
FRENCH DEVELOPED PROTECTIVE CLOTHING FOR F L Y I N G  
PERSONNEL AGAINST H I G H  ENVIRONMENTAL TEMPERATURES 
A 6 6 - 8 0 3 6 0  
PROTEIN 
RELATION OF E A R L I E S T  PROTEINS TO PROTOCELL, WITH 
TABULATED COMPARISON OF KEY PROPERTIES OF A C I D  
PROTEINOIOS AN0 PROTEIN A 6 6 - 1 3 3 6 9  
B IOLOGICAL MECHANISMS FOR MEMORY - NEURON 
EXCITATION,  NUCLEIC A C I D  METABOLISM, AN0 PROTEIN 
SYNTHESIS MECHANISM - DEOXYRIBONUCLEIC A C I D  
JPRS-32809  N 6 6 - 1 2 2 6 9  
SYMPOSIUM ON B IOCHEMICAL RESEARCH I N  MAINLAND 
JPRS-33002  N 6 6 - 1 2 6 2 6  
MOLECULAR STRUCTURE OF P E P T I D E  CHAINS OF PROTEINS 
TO F I N D  RULES GOVERNING A U I N O  A C I D S  
CHINA 
N 6 6 - 1 2 6 2 8  
PROTEIN B I O S Y N T H E S I S  BY INCORPORATION OF AMINO 
A C I D S  AN0 ACTION OF SOLUBLE RIBONUCLEIC A C I D  
N 6 6 - 1 2 6 3 0  
METABOLISM AN0 CHEMICAL COMPOSITION OF CONNECTIVE 
T ISSUE - FIBROUS AN0 NONFIBROUS PROTEINS 
N66-  1 2 6 3 5  
PROTEIN METABOLISU 
H I G H  RESOLUTION ELECTRON MICROSCOPY OF FRACTION 
NASA-CR-68099 N 6 6 - 1 2 1 9 8  
I PROTEIN FROM PLANT LEAVES 
1-37 
P R O T E I N O I D  SUBJECT I N D E X  
P R O T E I N O I D  
FUTURE OF ENVIRONMENTAL B I O L O G Y t  D I S C U S S I N G  SPACE 
RESEARCH ON L I V I N G  ORGANISMS I N  EXTRATERRESTRIAL  
ENVIRONMENT A 6 6 - 1 4 0 6 9  
PROTON BEAM 
ANIMAL STUDY - B I O L O G I C A L  EFFECT OF H I G H  ENERGY 
PROTONS I N  M U L T I P L E  I R R A D I A T I O N  
N 6 6 - 1 2 4 5 4  
PROTON I R R A D I A T I O N  
R A D I A T I O N  PROTECTION OF ANIMALS BY VARIOUS DRUGS 
DURING EXPOSURE TO GAMMA, PROTON, AN0 X-RAY 
I R R A D I A T I O N  AS RELATED TO R E L A T I V E  B I O L O G I C A L  
EFFECT A 6 6 - 8 0  3 1  1 
RADIOPROTECTIVE EFFECT OF VARIOUS DRUGS AGAINST 
X - RAYS AND GAMMA RAYS DURING PROTON I R R A D I A T I O N  
M I C E  A 6 6 - 8 0 3 8 1  
SURVIVAL  DURING SCREENING OF VARIOUS AREAS OF RAT 
BODY TO GAMMA RAYS AN0 H I G H  ENERGY PROTONS AS 
AFFECTED BY V I B R A T I O N  OR ACCELERATION STRESS 
A 6 6 - 8 0 3 8 2  
PROTON A N 0  GAMMA I R R A D I A T I O N  EFFECTS ON SPLEEN, 
THYMUS A N 0  BONE MARROW I N  M I C E  A 6 6 - 8 0 3 8 3  
R A D I A T I O N  SAFETY I N  SPACE F L I G H T S  - B I O L O G I C A L  
EFFECT O F  H I G H  ENERGY PROTON I R R A D I A T I O N  ON 
ANIMALS AND R A D I A T I O N  PROTECTION AN0 THERAPY 
NASA-TT-F-353 N 6 6 - 1 2 4 5  1 
DOSIMETRIC I N V E S T I G A T I O N S  AND S H I E L D I N G  STUDIES 
U S I N G  SYNCHROCYCLOTRON - I R R A D I A T I O N  OF 
ANIMALS B Y  H IGH ENERGY PROTONS, AN0 R A D I A T I O N  
RESISTANCE OF P L A S T I C S  N 6 6 - 1 2 4 5 3  
ANIMAL STUDY - B I O L O G I C A L  EFFECT OF H I G H  ENERGY 
PROTONS I N  MULTIPLE I R R A O I A T I O N  
N66-12454 
B I O L O G I C A L  EFFECTS OF H I G H  ENERGY PROTONS ON 
OOGS AN0 WHITE RATS N 6 6 - 1 2 4 5 5  
B I O L O G I C A L  EFFECT OF H I G H  ENERGY PROTON 
I R R A D I A T I O N  ON CORNEAL E P I T H E L I A  OF M I C E  
N 6 6 - 1 2 4 5 6  
B I O L O G I C A L  EFFECTS OF H I G H  ENERGY PROTON AN0 
X-RAY I R R A D I A T I O N  ON HEREDITY STRUCTURES OF 
RATS N 6 6 - 1 2 4 5 7  
R E L A T I V E  B I O L O G I C A L  EFFECT OF PROTONS I N  
FRACTIONAL I R R A O I A T I O N  COMPARED WITH M U L T I P L E  
X-RAY I R R A D I A T I O N  OF DOGS AND RATS 
N 6 6 - 1 2 4 5 9  
COMPARISON OF B I O L O G I C A L  EFFECTS OF PROTON, 
RATS N 6 6 - 1 2 4 6 0  
PROPHYLAXIS  AND THERAPY OF R A D I A T I O N  I N J U R I E S  
CAUSED BY H I G H  ENERGY PRllTnN !??!.E:’T;SX 
X-RAYS A N 0  GAMMA I R R A O I A T I O N S  ON OOGS AN0 WHITE 
N 6 6 - 1 2 4 6 1  
B I O L O G I C A L  EFFECTS OF H I G H  ENERGY PROTON 
I R R A D I A T I O N  ON M I C E  
HER/AP-2-65 N 6 6 -  12462 
PSYCHOLOGICAL EFFECT 
PSYCHOLOGICAL STRESS S U S C E P T I B I L I T Y  OF NAVAL AN0 
MARINE P I L O T  TRAINEES, E X A M I N I N G  ENVIRONMENTAL CUE 
M A N I P U L A T I O N  TO CONTROL PERCEPTIONS 
A66-  12355 
SELF-REPORTEO STRESS-RELATE0 SYMPTOMS AMONG A I R  
T R A F F I C  CONTROL S P E C I A L I S T S  / ATCS/ AN0 NON- ATCS 
PERSONNEL A 6 6 - 1 2 3 5 8  
ANNOTATED B IBL IOGRAPHY OF AEROSPACE M E D I C I N E  A N 0  
BIOLOGY W I T H  SUBJECT, AUTHORI AN0 CORPORATE 
SOURCE INDEXES - PHYSIOLOGICAL,  PSYCHOLOGICALv 
AN0 SPACE ENVIRONMENT EFFECTS ON MAN 
NASA-SP-7011 /18 /  N 6 6 - 1 4 1 6 0  
PSYCHOLOGICAL FACTOR 
HUMAN PERCEPTUAL MECHANISM D E F I N E 0  B Y  
PSYCHOLOGICAL RESEARCH AND A P P L I E D  TO A IRCRAFT 
COCKPIT D I S P L A Y  DESIGN A 6 6 - 1 2 8 8 3  
MAN-MACHINE R E L A T I O N S H I P  DURING SPACE F L I G H T  
A 6 6 - 1 4 0 8 5  
EFFECTS OF ORGANIZATIONAL A F F I L I A T I O N  ON H I G H  
ENERGY P H Y S I C S  RESEARCH GROUPS - PSYCHOLOGICAL 
FACTOR OF GROUP BEHAVIOR 
NASA-CR-68303 N66-  12994 
PSYCHOLO6ICAL I N D E X  
STATEMENT ATTRACTIVENESS I N D I C E S  OBTAINED UNDER 
PERSONAL OR S O C I A L  A C C E P T A B I L I T Y  - CORRELATION 
OF I N D I C E S  W I T H  EACH OTHER 
NASM-937 N66-12  380 
PSYCHOLOGICAL SET 
I N T E R A C T I O N  OF T I M E  UNCERTAINTY AN0 R E L A T I V E  
S I G N A L  FREQUENCY I N  DETERMINING CHOICE REACTION 
T I M E  A 6 6 - 8 0 2 6 6  
PSYCHOLOGICAL T E S T I N G  
ORGANISMIC VARIABLES FROM PERSONALITY AND 
I N T E L L I G E N C E  TESTS AS PREDICTORS OF V I G I L A N C E  
BEHAVIOR A 6 6 - 8 0 1 1 8  
H ISTORY OF ASTRONAUT SELECTION PROCEDURES AS 
RELATED TO SELECTION OF S C I E N T I S T S  BECOMING 
MEMBERS OF SPACECREW A 6 6 - 8 0 1 8 1  
MEASUREMENTt STRUCTURE. AN0 P R E D I C T I O N  OF JOB AND 
T R A I N I N G  PERFORMANCE OF A I R  T R A F F I C  CONTROL 
S P E C I A L I S T S  OF D I F F E R E N T  AGES A 6 6 - 8 0 1 9 3  
EXPERIMENTAL PSYCHOLOGICAL E X A M I N A T I O N  OF 
COSMONAUTS A 6 6 - 8 0 2 9 8  
LEARNING OF PAIRED-ASSOCIATE I T E M S  RELATED TO 
DIFFERENT R E P E T I T I V E  REINFORCMENT A N 0  T E S T I N G  
SEQUENCES 
TR-76 N 6 6 - 1 3 6 8 9  
PSYCHOLOGY /GEN/ 
DETECTION OF V I S U A L  S I G N A L  WITH LOW BACKGROUND 
N O I S €  A 6 6 - 8 0 2 6 1  
PSY CHOMETR I C S  
STATEMENT ATTRACTIVENESS I N D I C E S  OBTAINED UNDER 
PERSONAL OR S O C I A L  A C C E P T A B I L I T Y  - CORRELATION 
OF I N D I C E S  W I T H  EACH OTHER 
NASM-937 N 6 6 - 1 2 3 8 0  
PSYCHOMOTOR PERFORMANCE 
TRANSFER OF T R A I N I N G  FUNCTION OF ST IMULUS RESPONSE 
R E L A T I O N S H I P S  A 6 6 - 8 0 1 6 6  
PHYSIOLOGICAL AN0 PSYCHOLOGICAL EFFECTS I N  MAN OF 
LONG TERM STAY I N  C A B I N  S I M U L A T I N G  SPACEFLIGHT 
ENVIRONMENT A 6 6 - 8 0 3 0 0  
ELECTROMYOGRAPHIC GRADIENTS AS I N D I C A N T S  OF 
E F F I C I E N C Y  AN0 VELOCITY P R E C I S I O N  I N  MIRROR 
TRACING AW3-80341 
PSYCHOPHYSICS 
JUDGMENTS O F  SAMENESS OF TONES AN0 TONE 
DIFFERENCE - EXPERIMENTS ON D E C I S I O N  T I M E  
A 6 6 - 8 0 3 5 5  
PSY CHOPHY S I OL OGY 
ELECTROPHYSIOLOGY AND PSYCHOPHYSIOLOGY OF SLEEP 
J P R S - 3 3 0 3 3  N 6 6 - 1 3  116 
DATA A C Q U I S I T I O N 1  CONVERSIONv HANDLING, ANALYSIS .  
A N 0  RECORDING SYSTEM FOR PSYCHOPHYSIOLOGICAL 
STRESS 
AMRL-TOR-64-64 N66-143 15 
PULMONARY C I R C U L A T I O N  
ALVEOLAR NITROGEN CONCENTRATION AND ENVIRONMENTAL 
PRESSURE INFLUENCE UPON RATE OF GAS ABSORPTION 
FROM NONVENTILATED LUNG I N  DOG A 6 6 - 1 2 3 5 7  
EFFECT OF ELEVATED INTRAPULMONARY PRtSSURE ON 
R E S P I R A T I O N  AND C I R C U L A T I O N  
FTD-TT-65-154/1&2 N 6 6 - 1 2  387 
PULMONARY F U N C T I O N  
POSTURE, R E S P I R A T I O N v  AN0 PULMONARY FUNCTION I N  
1-38 
SUBJECT INDEX 
R E L A T I O N  TO PROLONGED ACCELERATION EXPOSURE I N  
SPACE F L I G H T  A 6 6 - 8 0 1 5 9  
VENTILATION,  HEART RATE, LACTATE FORMATION, AND 
OXYGEN CONSUMPTION DURING ARM AN0 LEG EXERCISE I N  
SUPINE AN0 S I T T I N G  P O S I T I O N  A 6 6 - 8 0 2 1 1  
PULMONARY D I F F U S I N G  C A P A C I T Y  I N  SUBJECTS AT REST 
AND DUHINC E i E R t i S ' L  A S  LCCECTE!? By 1NCREASED 
ENVIRONMENTAL TEMPERATURE A 6 6 - 8 0 2 2 4  
PULMONARG GAS EXCHANGE I N  DOGS DURING L I Q U I D  
BREATHING UNDER HYPERBARIC OXYGENATION 
A 6 6 - 8 0 2 3 0  
A P P L I C A T I O N  OF D I G I T A L  COMPUTATION TECHNIQUES FOR 
ON L I N E  D I S P L A Y  OF PULMONARY NITROGEN WASHOUT AN0 
COMPARISON OF DATA WITH CONVENTIONAL TECHNIQUES 
A 6 6 - 8 0 2 3 1  
MEASUREMENT OF FUNCTIONAL RESIDUAL CAPACITY OF 
RATS VARYING I N  AGE AN0 WEIGHT A 6 6 - 8 0 2 3 3  
NEW METHOD FOR A N A L Y S I S  OF D I S T R I B U T I O N  OF 
MECHANICAL T IME CONSTANTS I N  LUNG 
A66-80230  
RECORDING BAG I N  A BOX SPIROMETER USABLE I N  
VENTILATORY FUNCTION STUDIES I N  HEALTHY AN0 
D ISEASED SUBJECTS A 6 6 - 8 0 2 4 1  
COMBINED RESPIROGRAPHIC TECHNIQUE AND ANALYTICAL 
METHOD I N D I C A T I N G  EFFECT OF CHANGES I N  RAT OF 
SULFER D I O X I D E  CONCENTRATION AN0 DURATION OF 
EXPOSURE ON PULMONARY RETENTION, T I D A L  VOLUMEI AND 
RESPIRATORY RATE A 6 6 - 8 0 2 6 4  
RESISTANCE TO HYPOXIA  AN0 F A T I G U E  OF RESPIRATORY 
MUSCLE DURING ASCENT TO H I G H  ALT ITUDE AS AFFECTED 
BY A C C L I M A T I Z A T I O N  A 6 6 - 8 0 3 0 5  
PULSE FREQUENCY MODULATION / P F W  
MANUAL CONTROL OF PULSE FREQUENCY MODULATED 
REACTION CONTROL 
AMRL-TR-65-145 N 6 6 - 1 3 5 9 6  
PULSE RATE / B I D L /  
REACTION TO WEIGHTLESSNESS OF ASTRONAUTS 
P A R T I C I P A T I N G  I N  VOSTOK F L I G T S  I 1  TO V I  
I N C L U S I V E L Y  A 6 6 - 8 0 3 7  3 
DETERMINATION OF PROPAGATION VELOCITY OF PULSE 
MECHANICAL V I B R A T I O N S  INTO ELECTRICAL 
O S C I L L A T I O N S  
NASA-TT-F-407 N66-  12 346 
WAVES FROM HUMAN ARTERIES ay CONVERTING 
PULSED RADIATION 
APPARENT MOVEMENT PHENOMENA ON CATHODE RAY TUBE 
D I S P L A Y S  - THRESHOLD DETERMINATIONS OF APPARENT 
MOVEMENTS OF PULSED LiGi iT  SOURCES 
NASA-CR-342 N66-12  162 
P U P I L  S I Z E  
V I S U A L  ACUITV D E F I N I T I O N  AND C L I N I C A L  MEASUREMENT 
OF RELEVANT FACTORS A 6 6 - 1 3 7 9 3  
P U R S U I T  TRACKING 
V I S U A L  RESPONSE COMPONENT OF ROTARY PURSUIT 
TRACKING A 6 6 - 8 0 1 7 9  
A C Q U I S I T I D N  OF STEP FUNCTION TRACKING TASK AS 
F U N C T I O N  OF A L T E R N A T I V E S  AND SEQUENCE LENGTH 
A 6 6 - 8 0 1 8 0  
THEORY FOR D E T E R M I N I S T I C  CHARACTERIZATION OF T I M E  
V A R Y I N G  DYNAMICS OF HUMAN OPERATOR PERFORRANCE 
TRACKING TASK. A 6 6 - 0 0 1 8 5  
EVALUATION OF SAMPLED DATA PURSUIT  TRACKING MODEL. 
1\66-00 1 8 6  
PYR In I O i N E  
, A M I N O T H I D L S  AND P Y R I M I D I N E  ANALOGS TESTED FOR 
PROTECTIVE EFFECTS AGAINST GENETIC MUTATIONS I N  
E S C H E R I C H I A  C O L I  EXPOSE0 TO X-RAY I R R A D I A T I O N  
A 6 6 - 8 0 3 8 5  
R A D I A T I O N  EFFECT 
Q 
QUANTITATIVE A N A L Y S I S  
QUANTITATIVE ANALYSIS  OF L I P I D  CONSTITUENTS I N  
CHLORELLA CELLS A 6 6 - 8 0 1 7 1  
R 
RABBIT 
ELECTROCARUIUbKAn Ai<; GLDOB PP.ESCVPE nF R A B B I T  
DURING PROLONGED WEIGHTLESSNESS SIMULATED BY 
IMMERSION METHOD 
CEREBRAL VENOUS FLOW I N  R A B B I T S  DURING 
ACCELERATION WITH EMPHASIS ON METHOD OF 
R E G I S T R A T I O N  
INTERACTION OF CENTRAL AN0 FLASH NYSTAGMUS I N  
R A B B I T S  A 6 6 - 8 0 3 3 9  
PROLONGED OPTOKINETIC  S T I M U L A T I O N  EFFECT ON R A B B I T  
A 6 6 - 8 0 3 7 7  
A 6 6 - 8 0 1 9 2  
A 6 6 - 8 0 3 3 2  
RACE FACTOR 
ECCRINE SWEAT GLAND A C T I V I T Y  AND R A C I A L  
DIFFERENCES I N  RESTING S K I N  CONDUCTANCE 
A 6 6 - 8 0 2 7 6  
R A D I A T I O N  CONTROL 
R A D I A T I O N  HAZARDS CONTROL - A I R  MONITORS, F I L M  
S E N S I T I V I T Y s  STIMULATED E M I S S I O N  DOSIMETRY, 
GLASS CLEANING TECHNIQUES, H I G H  DENSITY GRASS 
SAMPLES, AN0 F I R E  HOSE F R I C T I O N  LOSSES 
UCRL- 1 4 3 5 1  N66-  12576 
R A D I A T I O N  DETECTOR 
R A D I A T I O N  HAZARDS, DETECTION DEVICES. AND 
M E D l C l N E S  TO PREVENT INJURY DURING F L I G H T S  OF 
VOSTOK AND VOSKHOO SPACESHIPS A 6 6 - 8 0 2 0 4  
R A D I A T I O N  DDSE 
R A D I A T I O N  EFFECTS UNOER SPACE F L I G H T  CONDITIONS, 
DOSIMETRIC CONTROL, AN0 ADMISSABLE R A D I A T I O N  
L E V E L  DETERMINATION N 6 6 - 1 2 4 5 2  
R A D I A T I O N  S E N S I T I V I T Y  OF CHROMOSOME MUTATION I N  
WHITE BLOOD CELLS OF HUMANS, MONKEYS, AN0 
R A B B I T S  N 6 6 - 1 2 7 5 6  
SPACE RAOIOBIOLOGY T R A I N I N G  AN0 OPERATIONS - 
R A D I A T I O N  ZONES AND EXPOSURE, B I O L O G I C A L  
EFFECTS RADIATION,  DOSE RATES, AN0 RECOVERY 
AND-TR-65-2 N 6 6 - 1 3 0 0 6  
R A D I A T I O N  EFFECT 
B I O L O G I C A L  EFFECTS OF LASER R A D I A T I O N  WITH 
REFERENCE TO INTACT ANIMALS, PRIMATE EYES AND S K I N  
AN0 MALIGNANT TUMORS OF ANIMAL AND HUMAN O R I G I N  
A 6 6 - 1 2 9 9 4  
B IOLOGICAL EFFECTS OF COSMIC R A D I A T I O N  UNDER 
LABORATORY AND F L I G H T  C O N D I T I O N S  ON VARIOUS CRAFT 
TO STUUY i i E i i u 2 i S  TOR PHAR"RCOlf lG1CAL AN0 
B IOLOGICAL PROTECTION A 6 6 - 1 4 0 7 7  
B IOLOGICAL HAZARDS OF R A D I A T I O N  EXPOSURE OF MAN I N  
SPACE DISCUSSING RECOVERY, DELAYED EFFECT, I N J U R Y  
TREATMENT AND DOSE A 6 6 - 1 4 0 1 8  
HISTOPATHOLOGY OF POCKET MOUSE I N T E S T I N E  MUCOUS 
AFTER I R R A D I A T I O N  - GROWTH AND DEVELOPMENT DATA 
ON LABORATORY POCKET MOUSE 
NASA-CR-68211 N 6 6 - 1 2 2 0 0  
R A D I A T I O N  EFFECTS UNDER SPACE F L I G H T  C O N D I T I D N S t  
DOSIMETRIC CONTROL, AND ADMISSABLE R A D I A T I O N  
L E V E L  DETERMINATION N 6 6 - 1 2 4 5 2  
B IOLOGICAL EFFECTS OF HIGH ENERGY PROTONS ON 
DOGS AND WHITE RATS N 6 6 - 1 2 4 5 5  
B IOLOGICAL EFFECT OF H I G H  ENERGY PROTON 
I R R A D I A T I O N  ON CORNEAL E P I T H E L I A  OF MICE 
N 6 6 - 1 2 4 5 6  
R E L A T I V E  B IOLOGICAL EFFECT OF PROTONS I N  
FRACTIONAL I R R A D I A T I O N  COMPARED WITH MULTIPLE 
X-RAY I R R A D I A T I O N  OF DOGS AND RATS 
1-39 
R A D I A T I O N  E M I S S I O N  SUBJECT I N D E X  
R A D I A T I O N  SICKNESS 
P A R T I A L  C A N I N E  BODY EXPOSURE TO I O N I Z A T I O N  
R A D I A T I O N  NOTING ANOREXIA, WEIGHT LOSS, V O M I T I N G  
AN0 H Y P E R S I A L O S I S  DUE TO 1000 K V P  X-RAY EXPOSURE 
A 6 6 - 1 3 3  52 
TOLERANCE OF RAT TO HYPOXIA DURING R A D I A T I O N  
S I C K N E S S  CAUSED BY X-RAY I R R A D I A T I O N  
A 6 6 - 8 0 3 8 4  
PATHOLOGICAL EFFECTS OF X-RAY I R R A D I A T I O N  ON 
GASTROINTESTINAL SYSTEM I N  DOGS - R A D I A T I O N  
SICKNESS 
F T O - T T - 6 4 - 9 1 0 / l t 2 t 3 G 4  N 6 6 - 1 2 6 0 7  
R A D I A T I O N  SOURCE 
LABORATORY APPARATUS FOR B I O L O G I C A L  EXPERIMENT 
GAMMA R A O I A T I O N  SOURCES 
JPRS 32704 N 6 6 -  13 245 
R A D I A T I O N  THERAPY 
R A D I A T I O N  SAFETY I N  SPACE F L I G H T S  - B I O L O G I C A L  
EFFECT OF H I G H  ENERGY PROTON I R R A D I A T I O N  ON 
ANIMALS AN0 R A D I A T I O N  PROTECTION AN0 THERAPY 
NASA-TT-F-353 N 6 6 - 1 2 4 5 1  
PROPHYLAXIS A N 0  THERAPY OF R A D I A T I O N  I N J U R I E S  
CAUSED BY H I G H  ENERGY PROTON I R R A D I A T I O N  
N 6 6 - 1 2 4 6 1  
R A D I O  
P O T E N T I A L  A P P L I C A T I O N S  OF RADIOISOTOPES TO 
OPERATION O F  MANNED SPACECRAFT L I F E  SUPPORT 
SYSTEMS 
SAN-575-12 N 6 6 - 1 2 5 8 2  
R A D I O A C T I V E  DECAY 
A N A L Y T I C A L  DATA ON F I S S I O N  Y I E L D  AN0 F I S S I O N  
PRODUCT DECAY, A I R  SAMPLING TECHNIQUES, 
RADIOCHEMICAL DETERMINATION OF RADIOISOTOPES I N  
WATER, FECES, AN0 U R I N E  
NYO-4700, SUPPL. 2 N66-  13 854 
R A D I O A C T I V E  ISOTOPE 
CLEARANCE RATE O F  CALCIUM-45 I N  DOGS AFTER 
INTRAVENOUS I N J E C T I O N  AN0 BLOOD D I S T R I B U T I O N  
BETWEEN MARROW AN0 BONE 
T 10-2 1339 N66-  13051 
CALCIUM-45 AN0 STRONTIUM-85 METABOLISM I N  HUMANS 
COD-587-2 N66-13 061 
N 6 6 - 1 2 4 5 9  
B I O L O G I C A L  EFFECTS OF H I G H  ENERGY PROTON 
I R R A D I A T I O N  ON M I C E  
HER/AP-2-65 N66-  12462 
EFFECTS OF I O N I Z I N G  X- AN0 GAMMA R A D I A T I O N  ON 
DEOXYRIBONUCLEIC A C I D  
EUR-2471.F N 6 6 -  14092 
R A O I A T I O N  EMISSION 
B I O L O G I C A L  EFFECT I N  MOUSE OF GAMMA I R R A D I A T I O N  
AS AFFECTED B Y  SOLAR FLARE, RADIOPROTECTIVE DRUGS, 
AN0 ACCELERATION STRESS DURING S I M U L A T I O N  OF 
R A D I A T I O N  CONDITIONS OF SPACEFLIGHT 
A 6 6 - 8 0 4 0 2  
R A D I A T I O N  EXPOSURE 
P U L S E 0  MICROWAVE I R R A D I A T I O N  OF DOGS NOTING BODY 
WEIGHT, RECTAL TEMPERATURE AN0 HEMATOLOGIC 
RESPONSE A 6 6 - 1 3 3 5  1 
SPACE RADIOBIOLOGY T R A I N I N G  A N 0  OPERATIONS - 
R A D I A T I O N  ZONES AN0 EXPOSURE, B I O L O G I C A L  
EFFECTS RADIATION,  DOSE RATES, AN0 RECOVERY 
AMO-TR-65-2 N 6 6 - 1 3 0 0 6  
R A D I A T I O N  HAZARD 
R A D I A T I O N  EFFECTS UNOER SPACE F L I G H T  CONDITIONS.  
DOSIMETRIC CONTROL, AN0 ADMISSABLE R A D I A T I O N  
L E V E L  DETERMINATION N 6 6 - 1 2 4 5 2  
R A D I A T I O N  HAZARDS CONTROL - A I R  MONlTORS, F I L M  
S E N S I T I V I T Y ,  STIMULATED E M I S S I O N  DOSIMETRY, 
GLASS CLEANING TECHNIQUES, H I G H  D E N S I T Y  GRASS 
SAMPLES, AND F I R E  HOSE F R I C T I O N  LOSSES 
U C R L - 1 4 3 5 1  N66-12576 
R A D I A T I O N  M E D I C I N E  
NUCLEAR R A O I A T I O N  M E D I C I N E  - METHODS OF RECORDING 
COUNTING RATE 
ORNL-P-1383 N 6 6 - 1 2 8 9 9  
R A D I A T I O N  PROTECTION 
BIOCHEMICAL EVIDENCE OF S I M I L A R I T Y  OF R A D I A T I O N  
PROTECTION MECHANISMS OF CYSTAMINE, CYSTEAMINE, 
S E R O T I N I N t  AND ANOXIA I N  A L B I N O  MICE 
A 6 6 - 8 0 1 6 9  
EFFECT OF NITROGEN BREATHING ON R A D I A T I O N  DAMAGE 
I N  A L B I N O  MICE 166-80295 
P o s s I a I L I T I E s  OF PHARMACEUTICAL AND CHEMICAL 
PROTECTION OF HUMAN SUBJECTS AGAINST R A D I A T I O N  
I N J U R I E S  DURING OUTER SPACE F L I G H T S  
A 6 6 - 8 0 3 0 9  
PROTECTION OF CORN, WHEAT, AN0 L U P I N E  SEEDS 
AGAINST BETA-RADIATION BY TREATMENT WITH 
S U L F A N I L A M I D E  AN0 NONANOIC A C I D  D E R I V A T I V E S  
166-80323 
A M I N O T H I O L S  AN0 P Y R I M I D I N E  ANALOGS T F S T F n  G n D  
PoCTC',T:'.'t E F F c i i s  A G A I N S T  G E N E T I C  MUTATIONS I N  
E S C H E R I C H I A  C O L I  EXPOSED TO X-RAY I R R A D I A T I O N  
A 6 6 - 8 0 3 8 5  
R A D I A T I O N  SAFETY I N  SPACE F L I G H T S  - B I O L O G I C A L  
EFFECT OF H I G H  ENERGY PROTON I R R A D I A T I O N  ON 
A N I M A L S  A N 0  R A D I A T I O N  PROTECTION AN0 THERAPY 
NASA-TT-F-353 N66-  12451 
PROPHYLAXIS AND THERAPY OF R A D I A T I O N  I N J U R I E S  
CAUSED BY H I G H  ENERGY PROTON I R R A O I A T I O N  
N66-1246 1 
R A D I A T I O N  RESISTANCE 
D O S I M E T R I C  I N V E S T I G A T I O N S  AN0 S H I E L D I N G  S T U D I E S  
U S I N G  SYNCHROCYCLOTRON - I R R A D I A T I O N  OF 
A N I M A L S  BY H I G H  ENERGY PROTONS, AN0 R A D I A T I O N  
RESISTANCE OF P L A S T I C S  N 6 6 - 1 2 4 5 3  
R A D I A T I O N  S H I E L D I N G  
D O S I M E T R I C  I N V E S T I G A T I O N S  AN0 S H I E L D I N G  S T U D I E S  
U S I N G  SYNCHROCYCLOTRON - I R R A D I A T I O N  OF 
A N I M A L S  BY H I G H  ENERGY PROTONS, A N 0  R A D I A T I O N  
RESISTANCE OF P L A S T I C S  N 6 6 - 1 2 4 5 3  
A N A L Y T I C A L  DATA ON F I S S I O N  Y I E L D  AND F I S S I O N  
PRODUCT DECAY. A I R  SAMPLING TECHNIQUES, 
RADIOCHEMICAL DETERMINATION OF RAOIOISOTOPES 
WATER. FECES, AND U R I N E  
NYO-4700r  SUPPL. 2 N66-  
RAD I OB I OLOGY 
TUMORS I N  M I C E  AFTER THYMECTOMY AN0 X-RAY 
I R R A D I A T I O N ,  AN0 CHROMOSOME ANOMALIES FROM 
T R I T I A T E D  T H Y M I D I N E  - R A O I f l R l n l n ~ v  
euK-L*bL.b N66- 
N 
3854 
2431 
SPACE RADIOBIOLOGY T R A I N I N G  AN0 OPERATIONS - 
R A D I A T I O N  ZONES AN0 EXPOSURE, B I O L O G I C A L  
EFFECTS R A D I A T I O N ,  DOSE RATES, AN0 RECOVERY 
AMO-TR-65-2 N 6 6 - 1 3 0 0 6  
RADIOCHEMISTRY 
A N A L Y T I C A L  DATA ON F I S S I O N  Y I E L D  A N 0  F I S S I O N  
PRODUCT DECAY, A I R  SAMPLING TECHNIQUES, 
RADIOCHEMICAL DETERMINATION OF R A D I O I S O T O P E S  I N  ~~ 
WATER, FECES, A N 0  U R I N E  
NYO-4700. SUPPL. 2 N 6 6 - 1 3 8 5 4  
R A R E F I E D  6 A S  DYNAMICS 
C A L C U L A T I O N S  ON GAS EXCHANGE VOLUMES I N  MAN UNOER 
R A R E F I E D  ATMOSPHERIC C O N D I T I O N S  
JPRS-33057 N66-13423 
RAT 
METABOLISM OF C A R N I T I N E  I N  MUSCLE OF COLD 
ACCLIMATED RAT A 6 6 - 8 0  152 
ELECTROENCEPHALOGRAPHIC RESPONSES A N 0  CHANGES I N  
E L E C T R I C  P O T E N T I A L S  I N  NECK MUSCLES OF R A T  DURING 
SHORT P E R I O D S  O F  WEIGHTLESSNESS 
A 6 6 - 8 0 1 6 1  
1-40 
SUBJECT I N D E X  
i 
BLOOD SUPPLY OF E X T R E M I T Y  MUSCLES DURING INTENSE 
P H Y S I C A L  WORK I N  A L B I N O  RATS A 6 6 - 8 0 1 7 4  
TOLERANCE R E L A T I O N S H I P  BETWEEN EFFECTS OF INTERNAL 
A N 0  EXTERNAL COLD AN0 D I F F E R E N T  FORMS OF ANOXIA I N  
RAT A 6 6 - 8 0 1 8 9  
RFHAVIORAL THERMOREGULATION I N  YOUNG AND OLD RATS 
I 
I -  
a z ~ - o n ? n n  I N  COLD ENVIRONMENT .t"" ""--- 
FOOD INTAKE,  BODY WEIGHT, AND A C T I V I T Y  OF RAT 
E X E R C I S I N G  I N  HOT ENVIRONMENT A 6 6 - 8 0 2 2 0  
MEASUREMENT OF FUNCTIONAL R E S I D U A L  CAPACITY OF 
RATS VARYING I N  AGE AN0 WEIGHT 4 6 6 - 8 0 2 3 3  
MECHANICAL PROPERTIES OF LUNG I N  PATHOGEN FREE AN0 
NORMAL RATS A 6 6 4 0 2 3 7  
EFFECT OF GLUCAGON ON BLOOD SUGAR AN0 INORGANIC 
PHOSPHORUS L E V E L S  I N  NORMOTHERMIC AN0 HYPOTHERMIC 
RATS A 6 b - 8 0 2 4 5  
COMBINE0 RESPIROGRAPHIC TECHNIQUE AND A N A L Y T I C A L  
METHOD I N D I C A T I N G  EFFECT OF CHANGES I N  RAT OF 
SULFER D I O X I D E  CONCENTRATION AN0 DURATION OF 
EXPOSURE ON PULMONARY RETENTION, T I D A L  VOLUME. AN0 
RESPIRATORY RATE A 6 6 - 8 0 2 6 4  
BEHAVIORAL EFFECTS I N  R A T S  OF PROLONGED EXPOSURE 
TO ULTRA H I G H  FREQUENCY R A D I A T I O N  
A 6 6 - 8 0 2 7 3  
BEHAVIORAL EFFECTS OF I O N I Z E 0  A I R  ON RATS 
A 6 6 - 8 0 2 7 8  
CARDIAC METABOLISM A T  REST A N 0  DURING HEART ARREST 
A 6 6 - 8 0 3 4 5  
N U T R I T I O N A L  PROBLEMS OF SUGAR REGULATION I N  
A V I A T I O N  M E D I C I N E  - HYPERGLYCEMIA I N  RATS A N 0  SURV 
OF N U T R I T I O N A L  H A B I T S  OF F L Y I N G  PERSONNEL 
A 6 6 - 8 0 3 6 1  
SUCCINATE-PROTECTIVE AGENT AGAINST H I G H  PRESSURE 
OXYGEN T O X I C I T Y  I N  RAT A 6 6 - 8 0 3 6 5  
S U R V I V A L  DURING SCREENING OF VARIOUS AREAS OF RAT 
BODY TO GAMMA RAYS AN0 H I G H  ENERGY PROTONS AS 
AFFECTED B Y  V I B R A T I O N  OR ACCELERATION STRESS 
666-80382 
TOLERANCE OF RAT TO HYPOXIA DURING R A D I A T I O N  
SICKNESS CAUSE0 B Y  X-RAY I R R A D I A T I O N  
A 6 6 4 0 3 8 4  
EFFECTS OF GRADUAL OR SUOOEN ONSET OF HYPOXIA ON 
OXYGEN OEMANO A 6 6 - 8 0 3 8 7  
A!?TIC!C!AL HYPOTHERMIA EFFECTS ON A R T E R I A L  BLOOD 
I N  A L B I N O  R A T S  A66-8040i 
D O S I M E T R I C  I N V E S T I G A T I O N S  AN0 S H I E L D I N G  STUDIES 
U S I N G  SYNCHROCYCLOTRON - I R R A O I A T I O N  OF 
A N I M A L S  B Y  H I G H  ENERGY PROTONSt AND R A D I A T I O N  
RESISTANCE OF P L A S T I C S  N 6 6 - 1 2 4 5 3  
B I O L O G I C A L  EFFECTS OF H I G H  ENERGY PROTON AN0 
X-RAY I R R A D I A T I O N  ON H E R E D I T Y  STRUCTURES OF 
RATS N 6 6 - 1 2 4 5 7  
R E A C T I O N  CONTROL 
MANUAL CONTROL OF PULSE FREQUENCY MODULATED 
R E A C T I O N  CONTROL 
AMRL-TR-65- 145 N66-13596 
R E A C T I O N  T I M E  
SHORT-TERM MEMORY, CHOICE REACTION TIME,  AN0 HAND 
STEADINESS OF E X E R C I S I N G  AN0 R E S T I N G  SUBJECTS I N  
RESPONSE TO E P I N E P H R I N E  OR I N S U L I N  A D M I N I S T R A T I O N  
A 6 6 - 8 0 2 0 1  
I N T E R A C T I O N  OF T I M E  UNCERTAINTY AN0 R E L A T I V E  
S I G N A L  FREQUENCY I N  D E T E R M I N I N G  CHOICE REACTION 
T I M E  A 6 6 - 8 0 2 6 6  
R E A C T I O N  T I M E  TO AUDITORY S T I M U L I  OF DIFFERENT 
I N T E N S I T I E S  A T  D I F F E R E N T  ADAPTATION L E V E L S  
A 6 6 - 8 0 2 8 1  
RESEARCH PROJECT 
STUDY OF HUMAN V I S U A L  PERCEPTION REACTION T I M E  
WITH MASKING 
HUMAN ELECTROENCEPHALOGRAMr R E A C T I O N  TIME,  AND 
TOLERANCE DURING C O R I O L I S  ACCELERATION DIRECTEO 
BACK TO CHEST 
A 6 6 - 8 0 3 0 6  
A 6 6 - 8 0 3 1 8  
READOUT 
D I A L  READING A B I L I T Y  OF SPACECRAFT CREW DURING 
PROLONGED ACCELERATION ANC v i E k i i i i 3 ;  
AMRL-TR-65-110 N66-12376 
RECORDING INSTRUMENT 
COMPUTER A N A L Y S I S  OF ELECTROENCEPHALOGRAPHIC 
RECORDING DURING ENVIRONMENTAL STRESSES OF SPACE 
F L I G H T  A 6 6 - 8 0 1 6 5  
E L E C T R I C  METHOD FOR R E G I S T E R I N G  TONGUE MOTION 
D U R I N G  A R T I C U L A T I O N  OF CONSONANTS 
A 6 6 - 8 0 3 2 9  
AUTOMATIC RECORDING A N 0  PROCESSING OF DATA 
REGARDING A R T I C V L A T I D N  OF SPEECH 
A 6 6 - 8 0 3 9 2  
NUCLEAR R A D I A T I O N  M E D I C I N E  - METHODS OF RECORDING 
COUNTING RATE 
ORNL-P-1383 N66-  12  899 
RECOVERY 
IMPORTANCE OF RECONSTRUCTION OF C E L L S  DAMAGE0 B Y  
I O N I Z I N G  R A D I A T I O N  ON TOTAL V I A B I L I T Y  OF ORGANISM 
A 6 6 - 8 0 3 2 2  
REFLEX 
PATELLAR REFLEX T I M E  OF OLD AN0 YOUNG MALE 
SUBJECTS AS AFFECTED B Y  EXERCISE 
A 6 6 - 8 0 2 0 7  
REGRESSION A N A L Y S I S  
COMPARISON OF CROSS CORRELATION AN0 
ORTHOGONALIZED EXPONENTIAL ANALYSES BY 
REGRESSION A N A L Y S I S  FOR I O E N T I F I C A T I O N  OF HUMAN 
P I L O T  DYNAMIC RESPONSE CHARACTERISTICS 
NAS A-CR-68701 N 6 6 - 1 3 5 1 6  
REINFORCEMENT 
ACCELERATION EFFECT ON FOOD REINFORCED ORL AN0 
FR SCHEDULES A 6 6 - 1 3 1 7 5  
L E A R N I N G  OF PAIRED-ASSOCIATE I T E M S  RELATED TO 
D I F F E R E N T  R E P E T I T I V E  REINFORCMENT AND T E S T I N G  
SEQUENCES 
T R - 7 6  N 6 6 - 1 3 6 8 9  
R E L A T I V E  B I O L O 6 I C A L  EFFECTIVENESS l R B E l  
SPACE R A D I A T I O N - R E L A T I V E  B I O L O G I C A L  E F F E C T I V E N E S S  
AN0 PROBLEMS OF S H I E L D I N G  DURING MOON M I S S I O N  
A 6 6 - 8 0 3 1 0  
R b C l A T I n N  PROTECTION OF ANIMALS B Y  VARIOUS DRUGS 
DURING EXPOSURE TO GAMMA, PROTON, AND X-RAY 
I R R A D I A T I O N  AS RELATED TO R E L A T I V E  B I O L O G I C A L  
EFFECT A 6 6 - 8 0 3 1 1  
RENAL F U N C T I O N  
G R A V I T Y  EFFECT ON HEMODYNAMIC FACTORS A N 0  SODIUM 
A N 0  WATER EXCRETION I N  TWO DOGS SUBJECTED TO 
CHANGE FROM S U P I N E  TO ERECT P O S I T I O N  AN0 WATER 
I MMERS I ON A 6 6 - 1 2 3 5 2  
INFLUENCE OF AGE ON CARDIOVASCULAR A N 0  RENAL 
RESPONSES TO T I L T I N G  A 6 6 - 8 0 2 1 3  
REPRODUCTIVE SYSTEM 
EFFECT OF SPACE F L I G H T  FACTORS ON REPRODUCTIVE 
SYSTEM OF DROSOPHILA AND GENETIC APPARATUS OF 
TRADESCANTIA A 6 6 - 8 0 3 7 1  
EFFECT OF L I G H T  ON LOWER PLANT REPROOUCTION 
NASA-TT-F-9742 N 6 6 - 1 3 4 8  1 
RESEARCH PROJECT 
EFFECTS OF ORGANIZATIONAL A F F I L I A T I O N  ON H I G H  
ENERGY P H Y S I C S  RESEARCH GROUPS - PSYCHOLOGICAL 
FACTOR OF GROUP BEHAVIOR 
NASA-CR-68303 "46-1 2 994 
1-41 
R E S P I R A T I O N  SUBJECT I N D E X  
R E S P I R A T I O N  
POSTURE, RESPIRATION, AND PULMONARY FUNCTION I N  
R E L A T I O N  TO PROLONGED ACCELERATION EXPOSURE I N  
SPACE FL IGHT A 6 6 - 8 0 1 5 9  
VERBAL COMMUNICATION I N T E L L I G I B I L I T Y  I N  OXYGEN- 
H E L I U M  AND OTHER BREATHING MIXTURES I N  LOW 
PRESSURE CHAMBER A 6 6 - 8 0 1 9 9  
INFLUENCE OF PROPRIOCEPTOR I N  VENTILATORY RESPONSE 
TO EXERCISE A 6 6 - 8 0 2 2 3  
ALVEOLAR CARBON D I O X I D E  TENSION OF SUPINE SUBJECTS 
E X E R C I S I N G  ON B I C Y C L E  ERGOMETER AT INCREASED 
PR E SSUR E. A 6 6 - 8 0 2 2 6  
K I N E T I C S  OF OXYGEN UPTAKE BY ERYTHROCYTES OF 
D I F F E R E N T  AGES AS RELATED TO RESPIRATORY FUNCTION 
OF BLOOD A 6 6 - 8 0 2 2 9  
V E N T I L A T I O N  OF DOGS I N  RESPONSE TO PRESSURE AND 
E L E C T R I C  ST IMULATION OF MUSCLE AFFERENTS 
1 6 6 - 8 0 2 3 4  
PRESSURE FLOW R E L A T I O N S H I P  OF AIRWAYS I N  S I T T I N G  
SUBJECT UNDER NORMAL CDNOITIDNS, IMMERSED I N  WATER 
TO NECK LEVEL, AND DURING NEGATIVE PRESSURE 
BREATHING S U F F I C I E N T  TO REDUCE LUNG VOLUME AS 
DURING IMMERSION. A 6 6 - 8 0 2 3 6  
MECHANICAL PROPERTIES OF LUNG I N  PATHOGEN FREE AN0 
NORMAL RATS ~66-ao237 
BREATH B Y  BREATH MEASUREMENT OF RESPIRATORY 
FUNCTIONS - INSTRUMENTATION AN0 A P P L I C A T I O N S  
A 6 6 - 8 0 2 4 0  
RECORDING BAG I N  A BOX SPIROMETER USABLE I N  
VENTILATORY FUNCTION STUDIES I N  HEALTHY AND 
D I S E A S E D  SUBJECTS A 6 6 - 8 0 2 4 1  
CHANGES I N  PHYSIOLOGICAL AND B lOCHEMIC&L STATE OF 
MAN AFTER EXPOSURE TO SMALL CONCENTRATIONS OF 
CARBON MONOXIDE - HEART FUNCTIDNI R E S P I R A T I O N  AND 
CHOLIN€STERASE BLOOD L E V E L  A 6 6 - 8 0 3 0 4  
EMBRYONIC DEVELOPMENT OF C H I C K  AND FROG EGGS AND 
R E S P I R A T I O N  OF CHICKEN AND MOUSE I N  S IMULATED 
SPACE C A B I N  ATMOSPHERE CONSISTING OF H E L I U M  AND 
OXYGEN 166-80315 
EFFECT OF SPACF F L I G H T  FACTORS ON HEART A C T I V I T Y ,  
R E S P I R A T I O N  AN0 ELECTROENCEPHALOGRAM OF 
ASTRONAUTS 8. F. B Y K O V S K I I  AN0  V- V. TkRESHKOVA 
A 6 6 - 8 0 3 7 0  
HYPOXIA  PRODUCED BY I N H A L A T I O N  OF PURE NITROGEN 
AN0 INTERMITTENT OXYGEN BREATHING I N  CATS 
166-80388 
EFFECT OF ELEVATED INTRAPULMONARY PRESSURE ON 
R E S P I R A T I O N  AND C I R C U L A T I O N  
FTD-TT-65 -154 /1&2  ?!e.$ :'x; 
RESPIRATORY DISEASE 
C L I N I C A L  MANIFESTATIONS AND THERAPY OF RESPIRATORY 
AC IOOS I S A 6 6 - 8 0 3 4 7  
CLINICAL MANIFESTATIONS OF RESPIRATORY ALKALOSIS 
A 6 6 - 8 0 3 4 8  
RESPIRATORY IMPEDANCE 
DYNAMIC BEHAVIOR OF AIRCREW BREATHING EQUIPMENT 
CONSIDERING CYCLIC  FLOW RESPONSE TESTS, S T A B I L I T Y  
PROBLEMS, MEASUREMENT TECHNIQUES AND HUMAN 
RESPIRATORY IMPEDANCE A 6 6 - 1 3 3 5 0  
RESPIRATORY PHYSIOLOGY 
AEROSPACE BREATHING CHART USED I N  A N A L Y T I C A L  
€ V A L U A T I O N  OF BREATHABLE ATMOSPHERES AND EMERGENCY 
OXYGEN SYSTEMS 
A I A A  PAPER 6 5 - 1 2 3  A 6 6 - 1 2 5 4 4  
P H Y S I C A L  A N 0  PHYSIOLOGICAL PARAMETERS E F F E C T I N G  
RESPIRATORY TRACT D E P O S I T I O N  N 6 6 - 1 2 6 8 3  
RESPIRATORY RATE 
COMBINE0 RESPIROGRAPHIC TECHNIQUE AN0 ANALYTICAL 
METHOD I N D I C A T I N G  EFFECT OF CHANGES I N  RAT OF 
SULFER D I O X I O E  CONCENTRATION AND DURATION OF 
EXPOSURE ON PULMONARY RETENTION, T I D A L  VOLUME, A 6 6 - 8 0 2 6 4  AND 
RESPIRATORY RATE 
A R T E R I A L  PRESSURE, RESPIRATORY RATE, 
ELECTROCARDIOGRAM* AND ELECTROENCEPHALOGRAM OF 
YOUNG MEN DURING SHORT TERM ANGULAR ACCELERATIONS 
A 6 6 - 8 0 3 0 3  
ADAPTATION, SURVIVAL ,  RESPIRATORY RATE, AND MOTOR 
A C T I V I T Y  OF M I C E  I N  PROLONGED EXPOSURE TO H I G H  
CONCENTRATIONS OF CARBON D I O X I D E  
A 6 6 - 8 0 3 2 0  
REACTION TO WEIGHTLESSNESS OF ASTRONAUTS 
P A R T I C I P A T I N G  I N  VOSTOK F L I G T S  I 1  TO V I  
I N C L U S I V E L Y  
H I S T O L O G I C A L  CHANGES I N  OVARIES AN0 RESISTANCE TO 
TRANSVERSE ACCELERATION REVEALED BY CARDIOVASCULAR 
AND RESPIRATORY A C T I V I T Y  OF YOUNG FEMALE MONKEYS 
A 6 6 - 8 0 3 7 8  
~66-ao373 
RESPIRATORY SYSTEM 
METHODS FOR SOMATIC C L A S S I F I C A T I O N  OF P I L O T S  OF 
D IFFERENT AGES ACCORDING TO STATUS OF FUNCTIONAL 
MUSCULAR* CIRCULATORY, AND RESPIRATORY C A P A C I T I E S  
AS RELATED TO T R A I N I N G  A 6 6 - 8 0 1 6 4  
BODY TEMPERATURE AND CARDIOVASCULAR AN0 
RESPIRATORY A C T I V I T Y  OF MAN AND DOG UNDER HYPOXIA  
AND HOT AND COLD TEMPERATURE EXPOSURE 
A 6 6 - 8 0 1 8 8  
RESISTANCE TO HYPOXIA  AND F A T I G U E  OF RESPIRATORY 
MUSCLE DURING ASCENT TO H I G H  A L T I T U D E  AS AFFECTED 
BY A C C L I M A T I Z A T I O N  A 6 6 - 8 0 3 0 5  
CARDIOVASCULAR A N 0  RESPIRATORY D I S E A S E  I N  FORMER 
F L I G H T  STUDENTS - AEROSPACE M E D I C I N E  
NASA-CR-68541 N 6 6 - 1 3 1 6 5  
REST 
E I G H T  HOUR I S O L A T I O N  AN0 H Y P O K E N I S I A  EFFECT ON 
B IOCHEMICAL AND PHYSIOLOGICAL I N D I C E S  I N  MAN 
A 6 6 - 8 0 2 9 9  
PROLONGED H Y P O K I N E S I A  EFFECT ON ACCELERATION 
TOLERANCE OF HUMAN A66-BO3 16 
RESTRAINT 
MOTOR RESTRAINT EFFECT ON BEHAVIOR RESPIRATION,  
HEART FUNCTION, AND B R A I N  B I O E L E C T R I C  A C T I V I T Y  I N  
MONKEY A 6 6 - 8 0 3 7 6  
R E T I N A L  IMAGE 
S T A B I L I Z E D  R E T I N A L  IMAGES AND DISAPPEARANCE T I M E  
AS RELATED TO STIMULUS S I Z E  A 6 6 - 8 0 1 7 3  
RHEOELECTRICAL S I M U L A T I O N  
RHEOGRAPHIC REGIONAL METHOD FOR E V A L U A T I O N  OF 
CEREBRAL AND OCULAR C I R C U L A T I O N  I N  rAan'AC AL!C 
L t K t  HHUV ASCUL AR D I S EASE A 6 6 - 1 4 0 0 2  
R I B O N U C L E I C  A C I D  
B I O L O G I C A L  MECHANISMS FOR MEMORY - NEURON 
E X C I T A T I O N ,  N U C L E I C  A C I D  METABOLISM. AND P R O T E I N  
SYNTHESIS  MECHANISM - DEOXYRIBONUCLEIC A C I D  
JPRS-32809  N 6 6 - 1 2 2 6 9  
PROTEIN B I O S Y N T H E S I S  B Y  INCORPORATION OF AMINO 
A C I D S  AND A C T I O N  OF SOLUBLE R I B O N U C L E I C  A C I D  
N 6 6 - 1 2 6 3 0  
ROCKET E N G I N E  N O I S E  
TOLERANCE O F  JET AND ROCKET ENGINE EXHAUST N O I S E  
AND EAR PROTECTION D E V I C E S  FOR P I L O T S  AND GROUND 
CREWS 
NASA-TT-F-9799 N 6 6 - 1 3 2 9 7  
ROCKET THRUST 
AEROSPACE M E D I C I N E  - COMPRESSION D E F O R M I T I E S  
OF THORACIS VERTEBRAE I N  HUMAN TOLERANCE TEST 
DURING EXPOSURE TO S I M U L A T E D  ESCAPE SYSTEM 
ROCKET THRUST VECTOR 
AMRL-TR-65-134 N66- 12 88 5 
ROTATING ENVIRONMENT 
COMPARATIVE EFFECTS OF PROLONGED ROTATION AT 10 
1-42 
SUBJECT INDEX 
9 
RPM ON POSTURAL E Q U I L I B R I U M  I N  VESTIBULAR NORMAL 
AND DEFECTIVE HUMAN SUBJECTS A 6 6 - 8 0 1 9 8  
ROTATION 
EMETIC EFFECT OF APOMORPHINE AS RELATED TO 
DURATION OF ROTATION OR O S C I L L A T I O N  EXPOSURE I N  
DOGS ~ 6 6 - 8 0 x 6  
OCULOGRAVIC I L L U S I O N  - PERCEPTION OF V I S U A L  
HORIZONTAL I N  NORMAL AN0 INNER EAR DEFECTIVE 
SUBJECTS DURING PROLONGED ROTATION 
NASA-CR-68659 N 6 6 - 1 3 5 6 0  
RUBY LASER 
B I O L O G I C A L  EFFECTS OF LASER R A D I A T I O N  WITH 
REFERENCE TO I N T A C T  ANIMALS, PRIMATE EYES AN0 S K I N  
AN0 MALIGNANT TUMORS OF ANIMAL AND HUMAN O R I G I N  
A 6 6 - 1 2 9 9 4  
S I M U L A T I O N  
S 
SAFETY DEVICE 
P H Y S I O L O G I C A L  RESPONSE OF MAN TO IMPACT 
DECELERATIONS ACTING I N  VARIOUS D I R E C T I O N S  DURING 
SPACECRAFT LANDING AS AFFECTED BY SAFETY BELTS, 
HARNESSES, AN0 SHOCK ABSORBERS A 6 6 - 8 0 3 0 1  
SAMPLED DATA SYSTEM 
EVALUATION OF SAMPLED DATA PURSUIT  TRACKING MODEL. 
6 6 6 - 8 0 1 8 6  
S C I E N T I S T  
HISTORY OF ASTRONAUT SELECTION PROCEDURES AS 
RELATED TO SELECTION OF S C I E N T I S T S  BECOMING 
MEMBERS OF SPACECREW ~ 6 6 - 8 0 1 8 7  
S C I N T I L L A T I O N  COUNTER 
COMPUTER PROGRAMS FOR REDUCING METABOLIC DATA 
O B T A I N E D  BY S C I N T I L L A T I O N  COUNTERS 
L A -  3 2 9 8  N 6 6 - 1 3 4 3 1  
SCREENING TECHNIQUE 
S U R V I V A L  DURING SCREENING OF VARIOUS AREAS OF RAT 
BODY TO GAMMA RAYS AN0 H I G H  ENERGY PROTONS AS 
AFFECTED BY V I B R A T I O N  OR ACCELERATION STRESS 
6 6 6 - 8 0 3 8 2  
SEAT 
C R I T E R I A  FOR BODY BLOCKS. ANTHROPOMORPHIC DUMMIES, 
AN0 INSTRUMENTATION FOR USE I N  S T A T I C  AN0 
DYNAMIC TESTING OF C I V I L  A I R C R A F T  SEAT SYSTEMS 
FAA-ADS-20 N 6 6 - 1 3 9 2 6  
SEMICIRCULAR CANAL 
B I O L O G I C A L  EFFECT OF D IFFERENT DOSES OF I O N I Z I N G  
R A D I A T I O N  ON VESTIBULAR APPARATUS 
N 6 6 - 1 2 4 5 8  
S E N S I T I V I T Y  
SCWS:T:VITY OF E I F F E R F N T  ORGAN MOUSE T I S S U E  CELLS 
DURING I N  S I T U  AN0 I N  V ITRO STUDIES I N  RESPONSE TO 
V I B R A T I O N  ~ 6 6 - 8 0 3 8 0  
R A D I A T I O N  S E N S I T I V I T Y  OF CHROMOSOME MUTATION I N  
WHITE BLOOD CELLS OF HUMANS, MONKEYS, AND 
R A B B I T S  N 6 6 - 1 2 7 5 6  
HYPOXIA  EFFECTS ON S E N S I T I V I T Y  TO EPILEPTOGENIC 
AGENTS AN0 ON FUNCTIONAL PROPERTIES OF MOTOR 
FORMATIONS OF B R A I N  
J P R S - 3 3 0 5 6  N66-12903 
SENSOR 
SENSORS FOR P H Y S I O L O G I C A L  I N V E S T I G A T I O N S  UNOER 
SPACE F L I G H T  C O N D I T I O N S  - BIOASTRONAUTICS 
N 6 6 - 1 2 2 2 1  
DESIGN, C A L I B R A T I O N ,  AN0 SENSOR CONSTRUCTION OF 
AUTOMATIC EQUIPMENT FOR A N A L Y Z I N G  
BALLISTOCARDIOGRAMS - BIOASTRONAUTICS 
N 6 6 - 1 2 2 2 2  
SENSORY D E P R I V A T I O N  
E I G H T  HOUR I S O L A T I O N  AN0 H Y P O K E N I S I A  EFFECT ON 
B I O C H E M I C A L  AND P H Y S I O L O G I C A L  I N D I C E S  I N  MAN 
A b 6 - 8 0 2 9 9  
SENSORY FEEDBACK 
DELAYED AUDITORY FEEDBACK, EXPOSURE T I M E  AND 
RETENT I ON ~66-80177 
SENSORY STIMULATION 
SIGNAL DETECTION OF AUDITORY SENSORY RESPONSES TO 
S T I M U L I  - AUDITORY INFORMATION PROCESSING 
NASA-CR-68881 N 6 6 - 1 3 9 9 0  
SEROTONIN 
:::AR.U.iCC!LOCICA(_LV A C T I V E  AN0 LETHAL SUBSTANCES 
RELEASED FROM THERMALLY INJURED S K I N  OF HUMAN AND 
ANIMAL SUBJECTS INCLUDING HISTAMINE,  BRAOYKININ,  
ADENYLIC COMPOUMDSI AN0 POSSIBLY SEROTONIN 
A 6 6 - 8 0 2 5 4  
SERUM 
BEHAVIOR OF SERUM L A C T I C  DEHYDROGENASE I N  HEN 
EXPOSED TO BRIEF ,  INTENSE THERMAL IMPULSES 
A 6 6 - 8 0 2 0 3  
METABOLIC RESEARCH - ATOMIC ABSORPTION 
SPECTROMETRY USED FOR MEASURING N I C K E L  I N  
R IOLOGICAL MATERIALS,  SERUM C A P  MG, A C I D I T Y .  
AN0 CONDUCTIVITY - FREEZING P O I N T  METHOG 
NYO- 1397- 1 N 6 6 - 1 2 8 9 8  
SEX FACTOR 
SEX DIFFERENCES, INCIDENCE, REVERSAL, AN0 
PREVENTION OF HIOROMEIOSIS-DECREMENT OF RATE OF 
THERMALLY INDUCED SWEATING A 6 6 - 8 0 2 5 1  
SEX DIFFERENCES I N  ADAPTATION OF GALVANIC S K I N  
RESPONSE TO R E P E T I T I O N  OF V I S U A L  STIMULUS 
A 6 6 - 8 0 2 7 1  
S H I E L D I N G  
SPACE R A D I A T I O N - R E L A T I V E  B IOLOGICAL EFFECTIVENESS 
AN0 PROBLEMS OF S H I E L D I N G  DURING MOON M I S S I O N  
A 6 6 - 8 0 3 1 0  
SHOCK WAVE 
SURVIVAL  OF MICROORGANISMS EXPOSED T O  SHOCK WAVE 
AN0 CRYOGENIC TEMPERATURE DURING WHOLE A I R  
SAMPLING OF UPPER ATMOSPHERE 
NASA-CR-68421 N 6 6 - 1 3 0 9 5  
HAZARDS TO HUMAN EAR FROM SHOCK WAVES OF H I G H  
ENERGY ELECTRIC DISCHARGES 
AWRE-E-1/65 N 6 6 - 1 3 7 1 1  
SIGNAL DETECTION 
S I G N A L  DETECTION THEORY AN0 SHORT TERM MEMORY 
~ 6 6 - 8 0 2 6 5  
DETECTION OF V I S U A L  S IGNAL WITH LOW BACKGROUND 
N O I S E  A 6 6 4 0 2 6 7  
DETERIORATION OF S IGNAL D E T E C T A B I L I T Y  DURING 
V I G I L A N C E  TASK AS FUNCTION OF BACKGROUND EVENT 
RATE A66-BO280 
DETECTiG4 TEKES!-!CLSS !!5 FQNCTIflN OF INTERVAL 
SEPARATION BETWEEN TWO SUCCESSIVE TARGETS 
A 6 6 - 8 0 3 5 4  
S IGNAL RECEPTION 
AFFECTIVE COMMUNICATION I N  SPEECH AND RELATED 
Q U A N T I T A T I V E  PROBLEMS - HUMAN PERCEPTION AN0 
RESPONSE TO V O I C E  COMMUNICATION /SPEECH S IGNAL/  
ACOUSTICAL PROPERTIES 
1 0 - 6 2 0 3 3 3  N 6 6 - 1 2 7 8 3  
SI U U L A T I  ON 
B A S I C  P R I N C I P L E S  OF S P E C I A L  T R A I N I N G  OF ASTRONAUTS 
BY S IMULATION OF SPACE F L I G H T  FACTORS 
A 6 6 - 8 0 2 9 1  
EMBRYONIC DEVELOPMENT OF CHICK AND FROG EGGS AND 
R E S P I R A T I O N  OF CHICKEN AND MOUSE I N  SIMULATED 
SPACE C A B I N  ATMOSPHERE CONSISTING OF HELIUM AN0 
OXYGEN A 6 6 - 0 0 3 1 5  
B I O L O G I C A L  EFFECT I N  MOUSE OF 6AMHA I R R A D I A T I O N  
AS AFFECTED BY SOLAR FLARE, RADIOPROTECTIVE DRUGS, 
AND ACCELERATION STRESS DURING S IMULATION OF 
R A D I A T I O N  C O N D I T I O N S  OF SPACEFLIGHT 
A 6 6 - 8 0 4 0 2  
R E L A T I O N S H I P  BETWEEN ANTISUBMARINE HELICOPTER 
TEAM PERFORMANCE AND COMMUNICATIONS FLOW W I T H I N  
1-43 
S IMULATOR SUBJECT I N D E X  
TEAM DURING SIMULATED ATTACK 
NAVTRAOEVCEN- 1537- 1 N 6 6 - 1 3 9 7 2  
HUMAN PERFORMANCE CHARACTERISTICS I N  MANUAL 
CONTROL TASKS, A N 0  TECHNIQUES FOR DATA A N A L Y S I S  
AN0 SYSTEMS S I M U L A T I O N  
NASA-CR-68981 N 6 6 - 1 4 2 9 0  
SIMULATOR 
SIMULATORS USE0 I N  T R A I N I N G  ASTRONAUTS FOR 
SPACEFLIGHT A 6 6 - 8 0 2 9 6  
S I Z E  PERCEPTION 
S P E C I F I C A T I O N  OF STIMULUS C O N D I T I O N S  FOR V I S U A L  
SPACE PERCEPTION I N  TERMS OF MONOCULAR AN0 
BINOCULAR CUES A 6 6 - 1 3 7 9 5  
S K I N  / B I O L /  
DERMATOLOGICAL C O N D I T I O N S  OF HUMAN S K I N  AS RESULTS 
OF HEAT AN0 H U M I D I T Y  A 6 6 - 8 0 2 4 7  
SEX DIFFERENCES, INCIOENCEI REVERSAL, AN0 
PREVENTION OF HIOROMEIOSIS-DECREMENT OF RATE OF 
THERMALLY INDUCE0 SWEATING A 6 6 - 8 0 2 5 1  
INCIDENCE,  MORPHOLOGY, AN0 ETIOLOGY OF M I L I A R I A  
OCCURRING DURING EXPOSURE TO HOT ENVIRONMENT 
A 6 b - 8 0 2 5 3  
PHARMACOLOGICALLY A C T I V E  AN0 LETHAL SUBSTANCES 
RELEASED FROM THERMALLY I N J U R E 0  S K I N  OF HUMAN AN0 
A N I M A L  SUBJECTS I N C L U D I N G  H I S T A M I N E ,  BRADYKININ,  
A D E N Y L I C  COMPOUMOSI AN0 P O S S I B L Y  SEROTONIN 
A 6 6 4 0 2 5 4  
PATHOGENIC ROLE OF MICROCIRCULATORY IMPAIRMENT 
DURING COLD I N J U R Y  OF S K I N  OF R A B B I T  AN0 MOUSE. 
A 6 6 - 8 0 2 5 6  
RESPONSE OF HUMAN E P I D E R M I S  
COLD STRESS. 
TO GRADE0 THERMAL AN0 
A 6 6 - 8 0 2 5 7  
MECHANOELASTIC PROPERTIES OF C O R N I F I E D  E P I T H E L I U M  
AS AFFECTED B Y  VARIOUS SOLVENT AN0 SOLUTION 
ENVIRONMENTAL CHANGES A 6 6 - 8 0 2 5 8  
PHOSPHOLIPOPROTEIN EXTRACTED FROM HUMAN EPIDERMAL 
T I S S U E S  E X H I B I T I N G  WATER VAPOR BARRIER PROPERTIES 
COMPARABLE TO I N T A C T  E P I D E R M I S  A 6 6 - 8 0 2 5 9  
EFFECTS OF WETTING ON CUTANEOUS V U L N E R A B I L I T Y  
A 6 6 - 8 0 2 6 0  
ROLE O F  STRATUM CORNEUM I N  BODY DEFENSE AGAINST 
VARIOUS TYPES OF I N J U R Y  AN0 I N F E C T I O N  
666-80261 
S K I N  DISORDERS DUE TO M I C R O B I A L  I N F E C T I O N S  I N  
M I L I T A R Y  PERSONNEL L I V I N G  I N  TROPICS 
666-80262 
TEMPERATURE AN0 HYDRATION FACTORS AFFECTING 
C.IITA"?"'_IZ D.%R":R; TU F c N t  l n A l 1 0 N  
A 6 6 - 8 0 2 6 3  
L E V E L  O F  S K I N  P O T E N T I A L  I N  HEALTHY MALES AN0 
EFFECT O F  AGE A b 6 - 8 0 2 8 4  
S K I N  FUNCTION AN0 PROCESSES I N  V I T A L  A C T I V I T Y  AS 
RELATED TO PERSONAL HYGIENE DURING EXPOSURE TO 
SPACE F L I G H T  STRESSES A b b - 8 0 3  12 
STUDY OF COMFORTABLE CLOTHING FOR ASTRONAUTS 
DURING 30-DAY TESTS WITHOUT WASHING I N  A I R  
CONOITIONEO SPACE C A B I N S  I N  R E L A T I O N  TO S K I N  
C O N D I T I O N  A 6 6 - 8 0 3 1 4  
S K I N  TEMPERATURE / B I O L /  
SWEAT CHLORIDE CONCENTRATION AND RATE, METABOLIC 
RATE, S K I N  AN0 BODY TEMPERATURES OF YOUNG AN0 OLD 
MALES WALKING I N  DESERT ENVIRONMENT 
A b b - 8 0 2 1 7  
VASCULAR AN0 SWEATING RESPONSES OF MAN TO VARYING 
TEMPERATURE EXPOSURES A b b - 8 0 2 5 0  
SLEEP 
R A P I O  EYE MOVEMENT STATE /DREAMING/ D I F F E R E N T I A T E D  
B I O L O G I C A L L Y  FROM SLEEP AN0 WAKEFULNESS 
1-44 
A 6 6 - 8 0 1 6 7  
MUSCLE TENSION CHANGES DURING R A P I D  EYE MOVEMENT 
STATE A 6 b - 8 0 1 8 2  
OXYGEN CONSUMPTION RATE AND 
ELECTROENCEPHALOGRAPHIC STAGE OF SLEEP 
A 6 6 - 8 0 3 5 3  
FREQUENCY A N A L Y S I S  OF D I U R N A L  P E R I O D I C I T Y  I N  HUMAN 
ELECTROENCEPHALOGRAM A 6 6 - 8 0 3 9 5  
tLECTROPHYSIOLOGY AN0 PSYCHOPHYSIOLOGY OF SLEEP 
J P R S - 3 3 0 3 3  N66-13 176 
S L E E P  D E P R I V A T I O N  
HUMAN STRESS REACTIONS TO THREE-DAY MARCH. SLEEP 
DEPRIVATION.  FOOD AN0 OXYGEN STARVATION, NOTING 
CHANGES I N  CENTRAL NERVOUS SYSTEM FUNCTIONS 
A 6 6 - 1 4 0 8 0  
B I O L O G I C A L  ROLE OF R A P I D  EYE MOVEMENT STATE 
A 6 6 - 8 0 1 6 8  
CENTRAL NERVOUS SYSTEM FUNCTION OF HUMAN SUBJECTS 
EXPOSE0 TO P H Y S I C A L  EXERCISE, SLEEP O E P R I V A T I O N v  
STARVATION, A N 0  HYPOXIA A 6 6 - 8 0 1 9 1  
S O C I A L  I S O L A T I O N  
EIGHT HOUR I S O L A T I O N  AND H Y P O K E N I S I A  EFFECT ON 
BIOCHEMICAL A N 0  PHYSIOLOGICAL I N D I C E S  I N  MAN 
A b b - 8 0 2 9 9  
PHYSIOLOGICAL AN0 PSYCHOLOGICAL EFFECTS I N  MAN OF 
LONG TERM STAY I N  C A B I N  S I M U L A T I N G  SPACEFLIGHT 
ENVIRONMENT 6 6 6 - 8 0 3 0 0  
MEASUREMENTS OF HEARING S E N S I T I V I T Y  OF MEN DURING 
PROLONGED I S O L A T I O N  I N  SMALL CHAMBER UNDER 
CONDITIONS OF CONSTANT N O I S E  6 6 6 - 8 0 3 0 7  
SOLAR F L A R E  
B I O L O G I C A L  EFFECT I N  MOUSE OF GAMMA I R R A D I A T I O N  
AS AFFECTED B Y  SOLAR FLARE, RADIOPROTECTIVE ORUGSI 
AN0 ACCELERATION STRESS DURING S I M U L A T I O N  OF 
R A D I A T I O N  C O N D I T I O N S  OF SPACEFLIGHT 
A 6 6 - 8 0 4 0 2  
SOLVENT 
MECHANOELASTIC PROPERTIES O F  C O R N I F I E D  E P I T H E L I U M  
AS AFFECTED BY VARIOUS SOLVENT AN0 SOLUTION 
ENVIRONMENTAL CHANGES A 6 6 - 0 0 2 5 8  
SPACE C A B I N  ATMOSPHERE 
P R I N C I P L E S  FOR CREATING SYSTEMS CAPABLE OF 
M A I N T A I N I N G  OPTIMUM C O N O I T I O N S  I N  SPACE CAPSULE 
ENVIRONMENT A b 6 - 8 0 1 9 0  
SURVEY O F  S O V I E T  USE O F  A C T I V E  CHEMICALS FOR SPACE 
166-80202 C A B I N  A I R  R E V I T A L I Z A T I O N  
_ _ _ _ .  - "UIII v n i r o ~ i  C L U ~ H I N L  FOR ASTRONAUTS 
DURING 30-DAY TESTS WITHOUT WASHING I N  A I R  
C O N D I T I O N E 0  SPACE C A B I N S  I N  R E L A T I O N  TO S K I N  
CONOIT I ON A b 6 - 8 0 3 1 4  
EMBRYONIC DEVELOPMENT OF C H I C K  AN0 FROG EGGS AN0 
R E S P I R A T I O N  OF C H I C K E N  AN0 MOUSE I N  SIMULATED 
SPACE C A B I N  ATMOSPHERE C O N S I S T I N G  OF H E L I U M  AN0 
OXYGEN A 6 6 - 8 0 3 1 5  
ELECTROCHEMICAL CARBON D I O X I D E  CONCENTRATION 
SYSTEM FOR P U R I F Y I N G  SPACE C A B I N  ATMOSPHERE 
NASA-CR-54849 N66-13 1 14 
<T,,nY nr  .--...-..^-.-~ 
SPACE C A B I N  S I M U L A T I O N  
kUMAN FACTORS E V A L U A T I O N  OF COMMUNICATIONS 
E W I P M E N T  S W I T C H  ACTUATORS UNDER SIMULATED SPACE 
CRAFT AND ORDINARY C O N D I T I O N S  A b 6 - 8 0  148 
P H Y S I O L O G I C A L  A N 0  PSYCHOLOGICAL EFFECTS I N  MAN OF 
LONG TERM STAY I N  C A B I N  S I M U L A T I N G  SPACEFLIGHT 
ENVIRONMENT A 6 6 - 8 0 3 0 0  
SPACE ENVIRONMENT 
B I O S A T E L L I T E  PROGRAM - E X P L O I T A T I O N  OF SPACE 
ENVIRONMENT FOR B I O L O G I C A L  RESEARCH 
N b 6 - 1 2 4 1 9  
METHODS USE0 AN0 PROBLEMS ENCOUNTERED I N  
EVALUATING PERFORMANCE OF ASTRONAUTS I N  SPACE 
F L I G H T  ENVIRONMENT N 6 6 - 1 2 6 5 8  
N ASA SPACE BIOLOGY PROGRAM - EXOBIOLOGY, 
ENVIRONMENTAL AND BEHAVIORAL BIOLOGY, MOLECULAR 
E!n?flGY AN0 INSTRUMENTATION, F L I G H T  PROGRAMS, 
AN0 MANNED SPACE F L I G H T  
NASA-TM-X-57051 N 6 6 - 1 3 8 9 9  
ANNOTATED B I B L I O G R A P H Y  OF AEROSPACE M E D I C I N E  AND 
BIOLOGY WITH SUBJECT, AUTHOR, AN0 CORPORATE 
SOURCE INDEXES - PHYSIOLOGICAL,  PSYCHOLOGICAL, 
AN0 SPACE ENVIRONMENT EFFECTS ON MAN 
N A S A - S P - 7 0 1 1 / 1 8 /  N 6 6 - 1 4  160 
SPACE EXPLORATION 
SPACE TRAVEL AN0 EXPLORATION COVERING B I O L O G I C A L  
AND TECHNICAL D I F F I C U L T I E S  SUCH AS RADIATION, 
METEOR IMPACT, VEHICLE S T E R I L I Z A T I O N ,  ETC 
A 6 6 - 1 3 8 0 6  
INTERNATIONAL SYMPOSIUM ON B A S I C  ENVIRONMENTAL 
I N  OCTOBER 1962 A66-  14063 
ENERGY PATTERNS FROM SPACE ACCESSIBLE TO HUMAN 
SENSES THROUGH DATA SENSORS AND INFORMATION 
A C P U I S I  T I O N  A66-  14093 
TECHNDLOGICAL AN0 B I O L O G I C A L  CONTRIBUTIONS OF 
SOVIET UNION TO SPACE EXPLORATION 
PROBLEMS OF MAN I N  SPACE AT PARIS ,  FRANCE 
A66-80  1 5 5  
SPACE EXPLORATION AN0 STUDY OF ROLE OF EARTH 
ENVIRONMENTAL CONDIT IONS I N  EVOLUTION, PHYSIOLOGY, 
AND BEHAVIOR OF TERRESTRIAL ORGANISMS 
A 6 6 - 8 0 1 5 6  
SPACE F L I G H T  
ASTRONAUT P H Y S I O L O G I C A L  RESPONSES TO SPACE F L I G H T  
C O N D I T I O N S  MEASURE0 FOR C L I N I C A L  OR EXPERIMENTAL 
PURPOSES A 6 6 - 1 4 0 9  1 
COMPARISON OF MANNED AND UNMANNED SPACECRAFT 
A 6 6 - 1 4 0 9 2  
EFFECT OF SPACE F L I G H T  FACTORS ON REPRODUCTIVE 
SYSTEM OF DROSOPHILA AND GENETIC APPARATUS OF 
TRADESCANTIA ~ 6 6 - 8 0 3 7 1  
MOTOR R E S T R A I N T  EFFECT ON BEHAVIOR RESPIRATION, 
HEART FUNCTION, AN0 B R A I N  B I O E L E C T R I C  A C T I V I T Y  I N  
MONKEY ~t.6-80376 
BIOLOGICAL EFFECT I N  MOUSE OF GAMMA I R R A D I A T I O N  
AS AFFECTED BY SOLAR FLARE, RADIOPROTECTIVE DRUGS, 
AN0 ACCELERATION STRESS DURING S IMULATION OF 
RAC"!AT!ON C O N D I T I O N S  OF SPACEFLIGHT 
A L L - C I ~ A ~ ?  _"" "".__ 
SENSORS FOR PHYSIOLOGICAL I N V E S T I G A T I O N S  UNDER 
SPACE F L I G H T  CONDIT IONS - BIOASTRONAUTICS 
N 6 6 - 1 2 2 2 1  
R A D I A T I O N  EFFECTS UNDER SPACE F L I G H T  CONDITIONS, 
DOSIMETRIC CONTROLS AN0 ADMISSABLE R A D I A T I O N  
L E V E L  DETERMINATION N66- 1 2 4 5 2  
DOMINANT L E T H A L S  I N  DROSOPHILA MALES EXPOSED TO 
V IBRATION,  ACCELERATION, AND 6AUNA I R R A D I A T I O N  
DURING SPACE F L I G H T S  N 6 6 - 1 3 7 9 0  
SPACE F L I G H T  F E E D I N G  
METABOLIC S T U D I E S  OF ENER6Y DENSE COMPOUNDS FOR 
AEROSPACE N U T R I T I O N  
AMRL-TR-64-121 N 6 6 - 1 3 5 9 4  
SPACE F L I G H T  STRESS 
B I O L O G I C A L  STRESSES OF MANNED SPACE F L I G H T  I N  
L I M I T I N G  F L I G H T  DURATION, NOTING I S O L A T I O N  EFFECT 
A66-13507  
DYNAMIC ENVIRONMENTAL INFLUENCES ON MAN DURING 
SPACE F L I G H T  COVERING FORCE F I E L D S ,  I N E R T I A L  
FORCES DUE TO ACCELERATION AN0 METHODS OF 
PROTECTXON 666-  1 4 0 7 4  
S O V I E T  B I O L O G I C A L  AN0 P H Y S I O L O G I C A L  I N V E S T I G A T I O N S  
1-45 
SPACE R A D I A T I O N  
I N  ROCKETS AN0 SATELL ITES,  PARTICULARY 
NONPATHOLOGICAL CHARACTER OF P H Y S I O L O G I C A L  
REACTIONS TO STRESS FACTORS ~66-14076 
I N V E S T I G A T I O N S  OF P H Y S I O L O G I C A L  RESPONSES OF 
ANIMALS AN0 MAN TO STRESSES I N  VOSTOK SPACECRAFT 
A 6 6 - 8 0 1 6 0  
CLIHruiEii. i i iZLY5:C OF ELECTROENCEPHALOGRAPHIC 
RECORDING DURING ENVIRONMENTAL STRESSES OF SPACE 
F L I G H T  
S K I N  FUNCTION AN0 PROCESSES I N  V I T A L  A C T I V I T Y  AS 
RELATE0 TO PERSDNAL HYGIENE DURING EXPOSURE TO 
SPACE F L I G H T  STRESSES A 6 6 - 8 0 3 1 2  
HUMAN CELLS AND GENETIC CHANGES I N  ESCHERICHIA  
OURING EXPOSURE STRESSES OF SPACE F L I G H T  ON VOSTOK 
A 6 6 - 8 0 1 6 5  
SPACECRAFT ~66-80372 
PHYSIOLOGICAL RESPONSES TO AN0 B I O L O G I C A L  EFFECTS 
OF SPACE F L I G H T  STRESS - ASTRONAUT PERFORMANCE 
ANL-TRANS-209 N 6 6 - 1 3 5 2 0  
SPACE FOOD 
F E A S I B I L I T Y  OF U S I N G  C H I C K E N  AN0 DUCK FOR 
ASTRONAUT FOOD I N  CLOSE0 ECOLOGICAL SYSTEM 
A 6 6 - 8 0 3 0 8  
REVIEW OF L I F E  SUPPORT PROBLEMS I N  SPACE - FOOD, 
WATER, OXYGEN, WEIGHTLESSNESS, AN0 ACCELERATION 
F T O - T T - 6 5 - 6 0 1 / 1 & 4  N 6 6 - 1 4 0 2 8  
SPACE LABORATORY 
FUTURE OF ENVIRONMENTAL BIOLOGY, OISCUSSING SPACE 
RESEARCH ON L I V I N G  ORGANISMS I N  EXTRATERRESTRIAL 
ENVIRONMENT A 6 6 - 1 4 0 6 9  
SPACE M I S S I O N  
SPACE RADIOBIOLOGY T R A I N I N G  AN0 OPERATIONS - 
R A D I A T I O N  ZONES AND EXPOSURE, B I O L O G I C A L  
EFFECTS RADIATION,  DOSE RATES, AND RECOVERY 
AHO-TR-65-2 N 6 6 - 1 3 0 0 6  
SPACE NAVIGATION 
N A V I G A T I O N  AN0 CONTROL S I M U L A T I O N  PORTION OF 
OVERALL MANNED SPACE C A B I N  TEST PROGRAM 
AIAA PAPER 6 5 - 2 7 1  A 6 6 - 1 2 7 7 6  
SPACE ORIENTATION 
SPAT I AL OR1 EN TAT I O N  01 STURBANCES AN0 VEGETATI VE 
DISORDERS OCCURRING I N  COSMONAUTS DURING SPACE 
F L I G H T  DUE TO DISTURBANCES I N  PHYSIOLOGICAL 
INTERPLAY OF SENSING MECHANISMS GOVERNING SPACE 
PERCEPTION A 6 6 - 1 4 0 0 4  
PERCEPTION OF APPARENT VERTICAL WITHOUT V I S U A L  
CUES DEPENDING ON LONGITUDINAL AXES OF BODY AN0 
HEAD TO D I R E C T I O N  OF RESULTANT ACCELERATION ABOVE 
1 6  A 6 6 - 1 4 0 8 6  
SPACE PROGRAM 
MANNED SPACE F L I G H T  PROGRAM WITH B IOMEOICAL DATA 
COLLECTION FOR INTEGRATION OF CREWMAN I N T O  
SPACECRAFT OP E R A 1  I ON 
HUMAN FACTORS INFORMATION REPUIREMENTS FOR SPACE 
SYSTEM DEVELOPMENT 
NASA-CR-60230 
A 6 6 - 1 4 0 9 0  
N 6 6 - 1 2 9 5 9  
SPACE R A D I A T I O N  
SPACE R A D I A T I O N  OF SOLAR AND COSMIC O R I G I N  AN0 
B IOLOGICAL EFFECTS, EXAMINING DNA STRUCTURE AN0 
R A D I A T I O N  INDUCED CHANGES ~ 6 6 - 1 3 8 9 7  
R A D I A T I O N  HAZARDS, D E T E C T I O N  DEVICES, AN0 
MEOICINES TO PREVENT I N J U R Y  DURING F L I G H T S  OF 
VOSTOK AND VOSKHOO SPACESHIPS A 6 6 - 8 0 2 0 4  
P O S S I B I L I T I E S  OF PHARMACEUTICAL AN0 CHEMICAL 
PROTECTION OF HUMAN SUBJECTS AGAINST R A D I A T I O N  
I N J U R I E S  DURING OUTER SPACE F L I G H T S  
A66-BO309  
SPACE R A D I A T I O N - R E L A T I V E  B IOLOGICAL EFFECTIVENESS 
AND PROBLEMS OF S H I E L D I N G  DURING MOON M I S S I O N  
A 6 6 - 8 0 3 1 0  
SPACE S U I T  SUBJECT I N D E X  
MACHINES A 6 6 - 8 0 3 3 4  
AUTOMATIC RECORDING A N 0  PROCESSING OF DATA 
REGARDING A R T I C U L A T I O N  OF SPEECH 
A 6 6 - 0 0  392 
SPEECH STREAM SEGMENTATION I N T O  PHONEMES 
J P R S - 3 2 7 9 0  N 6 6 - 1 2 9 5 7  
SPEECH O I S C R I M I N A T I O N  
D I S T I N C T I V E  FEATURES AN0 ERRORS I N  SHORT TERM 
MEMORY FOR E N G L I S H  VOWELS A 6 6 - 1 2 8 1 6  
VERBAL COMMUNICATION I N T E L L I G I B I L I T Y  I N  OXYGEN- 
H E L I U M  AN0 OTHER BREATHING MIXTURES I N  LOW 
PRESSURE CHAMBER A66-BO199 
L I P R E A D I N G  AS V I S U A L  METHOD OF SPEECH R E C O G N I T I O N  
AN0 COMMUNICATION 
A F F E C T I V E  COMMUNICATION I N  SPEECH AN0 RELATED 
Q U A N T I T A T I V E  PROBLEMS - HUMAN PERCEPTION AND 
RESPONSE TO V O I C E  COMMUNICATION /SPEECH S I G N A L /  
ACOUSTICAL PROPERTIES 
A D - 6 2 0 3 3 3  N 6 6 - 1 2 7 8 3  
A 66- BO3 93 
S P I N A L  COR0 
PROLONGED HOT OR COLD S T I M U L A T I O N  EFFECTS ON EYE 
MOVEMENTS, V E S T I B U L O S P I N A L t  AN0 SEGMENTAL S P I N A L  
A C T I V I T I E S  I N  MONKEYS 
NASA-CR-68266 N 6 6 - 1 2  17 
S P I N E  
CAUSES OF COMPRESSION FRACTURES OF S P I N E  DURING 
LARGE NUMBER OF USAF E J E C T I O N S  
A 6 6 - 1 2 3 6  
SPLEEN 
PROTON AN0 GAMMA I R R A D I A T I O N  EFFECTS ON SPLEEN, 
THYMUS AN0 BONE MARROW I N  M I C E  A 6 6 - 0 0 3 8  
SPACE S U I T  
APOLLO SPACE S U I T  DESIGN D I S C U S S I N G  CONSTRUCTION, 
PURPOSE AN0 OPERATING C O N D I T I O N S  OF L IQUID-COOLED 
L I F E  SUPPORT SYSTEM A 6 6 - 1 2 6 3  1 
HEAT LOSS I N  SPACE, D I S C U S S I N G  TEMPERATURE 
REGULATION DURING SPACE WALK V I A  H E A T  EXCHANGERS 
I N  A I R  VENTILATED SPACE S U I T  666-14070 
EVALUATION OF A I R  V E N T I L A T E D  CLOTHING SYSTEM 
REGULATING HEAT L O S S  DURING EXTRAVEHICULAR 
A C T I V I T Y  I N  SPACE A 6 6 - 0 0 1 5 7  
WATER IMMERSION TECHNIQUE FOR S I M U L A T I N G  ZERO 
G R A V I T Y  M O B I L I T Y  PERFORMANCE OF ASTRONAUT I N  
PRESSURIZED SPACESUIT 
NASA-TN-0-3054 N 6 6 - 1 4 1 5 1  
SPACE SYSTEMS ENGINEERING 
HUMAN FACTORS INFORMATION REQUIREMENTS FOR SPACE 
SYSTEMS ENGINEERING - SURVEY AN0 B I B L I O G R A P H Y  
NASA-CR-60616 N 6 6 - 1 3 3 3 1  
SPACECRAFT CONTROL 
N A V I G A T I O N  AN0 CONTROL S I M U L A T I O N  PORTION OF 
OVERALL MANNED SPACE C A B I N  TEST PROGRAM 
A I A A  PAPER 6 5 - 2 7 7  A66- 12716 
SPACECRAFT ELECTRONIC EQUIPMENT 
CYBERNETICS ROLE I N  SPACE F L I G H T  I N C L U D I N G  CONTROL 
C I R C U I T S  FOR GUIDANCE AN0 ELECTRONIC EQUIPMENT 
AUTOMATION AN0 DEVELOPMENT A 6 6 - 1 3 4 9 5  
SPACECRAFT ENVIRONMENT 
ASTRONAUT SELECTION I N C L U D I N G  DYNAMIC TESTING,  
D I S C U S S I N G  EXAMINATION METHOOSt B I O L O G I C A L  
PARAMETERS, LABORATORY AND R A D I O L O G I C A L  
PROCEDURES, BLOOD CHEMISTRY TECHNIQUES, ETC 
A 6 6 - 1 4 0 6 4  
A R T I F I C I A L  ENVIRONMENT I N  MANNED SPACECRAFT FOR 
PRESERVING HUMAN L I F E ,  COMPARING PHYSICAL,  
CHEMICAL AN0 B I O L O G I C A L  PROCESSES 
A 6 6 - 1 4 0 7 9  
PROBLEMS OF SPACECRAFT PERSONNEL L I F E  SUPPORT BY 
RECONVERSION O F  WASTE PRODUCTS OF METABOLISM 
A 6 6 - 0 0 3 1 3  
SPACECRAFT LANDING 
PHYSIOLOGICAL RESPONSE OF MAN TO IMPACT 
OECELERATIONS ACTING I N  VARIOUS D I R E C T I O N S  DURING 
SPACECRAFT LANDING AS AFFECTED B Y  SAFETY BELTS, 
HARNESSES, AN0 SHOCK ABSORBERS A 6 6 - 8 0 3 0 1  
S P A T I A L  O R I E N T A T I O N  
S P A T I A L  O R I E N T A T I O N  AN0 PERCEPTION OF SUBJECTS 
ASSUMING VARIOUS HEAD AN0 BODY P O S I T I O N S  UNDER 
INCREASED ACCELERATION WITHOUT V I S U A L  REFERENCE 
FRAME A 6 6 - 8 0 1 6 3  
S P A T I A L  PERCEPTION 
SPECIFICATION OF STIMULII~ rnNn!?!n::r. TS; ~ I ~ U A L  
-...r- 
+ T * C L  r t K L t v l 1 0 N  I N  TERMS OF MONOCULAR AN0 
BINOCULAR CUES 166-13795 
S P A T I A L  O R I E N T A T I O N  AND PERCEPTION OF SUBJECTS 
ASSUMING VARIOUS HEAD AN0 BODY P O S I T I O N S  UNDER 
INCREASED ACCELERATION WITHOUT V I S U A L  REFERENCE 
FRAME A 6 6 - 8 0 1 6 3  
DETECTION OF COMPOUND MOTION I N  TWO-TARGET 
C O L L I S I O N  PREDICTION S I T U A T I O N  
S P - 1 9 4 6 / 0 0 1 / 0 0  N 6 6 - 1 4 0 2  1 
SPECTROMETRY 
METABOLIC RESEARCH - ATOMIC ABSORPTION 
SPECTROMETRY USE0 FOR MEASURING N I C K E L  I N  
B I O L O G I C A L  M A T E R I A L S t  SERUM CAP MG, A C I D I T Y ,  
AN0 CONDUCTIVITY - FREEZING P O I N T  METHOD 
NYO-1397-1  N 6 6 - 1 2 0 9 8  
SPEECH 
ELECTRIC METHOD FOR R E G I S T E R I N G  TONGUE MOTION 
DURING A R T I C U L A T I O N  OF CONSONANTS 
A 6 6 - 8 0 3 2 9  
U S I N G  COMPUTER ANALYZED SPEECH S I G N A L S  
F A C I L I T A T I N G  BETTER COMMUNICATION OF MAN WITH 
SPORE 
CLEAN ROOM BACTERIOLOGY - HEAT RESISTANCE OF SPORE 
FORMERS, MICROORGANISM I O E N T I F I C A T I O N S t  HUMAN 
CONTACT CONTAM I N A T  I O N  
NASA-CR-68729 N 6 6 - 1 3 5 5 3  
STARVATION 
CENTRAL NERVOUS SYSTEM FUNCTION OF HUMAN SUBJECTS 
EXPOSED TO P H Y S I C A L  EXERCISE, SLEEP D E P R I V A T I O N l  
STARVATION, AND HYPOXIA A 6 6 - B O 1 9 1  
ROLE OF ADIPOSE T I S S U E  OF WELL-FED AN0 STARVE0 
GUINEA P I G S  I N  DECOMPRESSION S I C K N E S S  
A 6 6 - 8 0 2 9 4  
S T A T I S T I C A L  ANAL Y S I  S 
GASTRODUODENAL ULCERS I N  FRENCH A I R  FORCE 
PERSONNEL - S T A T I S T I C A L  A N A L Y S I S  
A 6 6 - 0 0 3 6 3  
FRRna A N ?  CZ::TXC; E F E i i l t N L Y  A N A L Y S I S  OF P I L O T S  
EXPOSED TO S I M U L A T E D  P I T C H ,  ROLL, YAW, A N 0  
A L T I T U D E  V A R I A T I O N S  
NASA-CR-602 19 N 6 6 - 1 2 1 9 5  
S T A T I S T I C A L  A N A L Y S I S  OF HEAT SYNDROME CAUSES - 
ENVIRONMENTAL AN0 HUMAN FACTORS, AN0 PREVENTION 
AN0 A L L E V I A T I O N  I N  C I V I L  DEFENSE SHELTERS AN0 I N  
EMERGENCY S I T U A T I O N S  
AD-62 357 0 N 6 6 - 1 3 0 0 7  
S T A T I S T I C A L  CORRELATION 
STATEMENT ATTRACTIVENESS I N D I C E S  O B T A I N E D  UNDER 
PERSONAL OR S O C I A L  A C C E P T A B I L I T Y  - CORRELATION 
O F  I N D I C E S  W I T H  EACH OTHER 
NASM-937 N 6 6 - 1 2 3 8 0  
STEREOSCOPIC V I S I O N  
ROLE OF CONVERGENCE I N  STEREOSCOPIC V I S I O N  
A 6 6 - 0 0 2 0 0  
S T I M U L A T E D  E M I S S I O N  
R A D I A T I O N  HAZARDS CONTROL - A I R  MONITORS. F I L M  
S E N S I T I V I T Y ,  S T I M U L A T E D  E M I S S I O N  DOSIMETRY, 
GLASS C L E A N I N G  TECHNIQUES, H I G H  D E N S I T Y  GRASS 
SAMPLES, A N 0  F I R E  HOSE F R I C T I O N  LOSSES 
U C R L - 1 4 3 5 1  N 6 6 - 1 2 5 7 6  
1-46 
SUBJECT I N D E X  
STOMACH 
GASTRODUODENAL ULCERS I N  FRENCH A I R  FORCE 
PERSONNEL - S T A T I S T I C A L  A N A L Y S I S  
A 6 6 - 0 0 3 6 3  
STRESS / B I O L /  
PSYCHOLOGICAL STRESS S U S C E P T I B I L I T Y  OF NAVAL AN0 
MARINE P I L O T  TRAINEES, EXAMINING ENVIRONMENTAL CUE 
?IfiN!PIII A T I O N  TO CONTROL PERCEPTIONS 
. C L - S  7a66 
I-" _-___ 
SELF-REPORTED STRESS-RELATED SYMPTOMS AMONG A I R  
TRAFFIC  CONTROL S P E C I A L I S T S  / ATCS/ AND NON- ATCS 
PERSONNEL A 6 6 - 1 2 3 5 0  
HUMAN STRESS REACTIONS TO THREE-DAY MARCH, SLEEP 
DEPRIVATION, FOOD AN0 OXYGEN STARVATION, NOTING 
CHANGES I N  CENTRAL NERVOUS SYSTEM FUNCTIONS 
A 6 6 - 1 4 0 0 0  
DEGREE OF MENTAL STRESS CORRELATED WITH EXCRETION 
OF CATECHOLAMINEt FREE ADRENALINE AN0 
NORADRENALINE I N  URiNE A 6 6 - 1 4 0 0 1  
BEHAVIORAL EFFECTS OF I O N I Z E 0  A I R  ON RATS 
A 6 6 - 0 0 2 7 0  
PHYSIOLOGICAL RESPONSES OF ENDOCRINE SYSTEM TO 
PHYSICAL AN0 MENTAL STRESS - URINARY EXCRETION 
OF ADRENALINE AN0 NORADRENALINE 
N 6 6 - 1 3 5 0 7  
A I R  SICKNESS I N  STUDENT AVIATORS ASSOCIATED WITH 
PEAKS OF P H Y S I O L O G I C A L  AN0 PSYCHOLOGICAL STRESS 
DURING T R A I N I N G  
NSAM-939 N 6 6 - 1 3 7 0 0  
F L I G H T  FATIGUE AN0 STRESS OF P I L O T S  
AM-65-13 N 6 6 - 1 3 8 9 7  
STRESS IMPOSED ON AIRCREW I N  C I V I L  J E T  AIRCRAFT 
DURING LONG F L I G H T  
OLR-FB-65-44 N 6 6 - 1 4 2 6 1  
DATA ACQUIS IT ION,  CONVERSION, HANDLING, ANALYSIS,  
AN0 RECORDING SYSTEM FOR PSYCHOPHYSIOLOGICAL 
STRESS 
AMRL-TOR-64-64 N 6 6 - 1 4 3 1 5  
STRONTIUM 
CALCIUM-45 AN0 STRONTIUM-05 METABOLISM I N  HUMANS 
COO-507-2 N66-1306  1 
S U L F A N I L A M I D E  
PROTECTION OF CORN, WHEAT, AN0 L U P I N E  SEEDS 
AGAINST B E T A - R A D I A T I O N  BY TREATMENT WITH 
S U L F A N I L A M I D E  AN0 NONANOIC A C I D  D E R I V A T I V E S  
6 6 6 - 0 0 3 2 3  
SULFONE 
PEOTECTIf lN OF CORN, WHEAT, AN0 L U P I N E  SEEDS 
AGAINST B E T A - R A D I A T I O N  BY TREATMtNT n i T n  
S U L F A N I L A M I D E  AN0 NONANOIC A C I D  D E R I V A T I V E S  
A 6 6 4 0 3 2 3  
SULFUR D I O X I D E  
COMBINED RESPIROGRAPHIC TECHNIQUE AN0 ANALYTICAL 
METHOD I N D I C A T I N G  EFFECT OF CHANGES I N  RAT OF 
SULFER D I O X I D E  CONCENTRATION AN0 DURATION OF 
EXPOSURE ON PULMONARY RETENTION, T I D A L  VOLUME, AN0 
RESPIRATORY RATE A 6 6 - 0 0 2 6 4  
SUPERSONIC TRANSPORT 
HUMAN FACTORS I N  CONCORDE SST PROGRAM 
A 6 6 - 1 3 3 5 7  
S U R V I V A L  
W A F  A I R C R A F T  ACCIDENTS I N V O L V I N G  TEN OR MORE 
F A T A L I T I E S  FOR 1 9 5 3  TO 1 9 6 2  PERIOD I N  RELATION TO 
ACCIDENT P R E V E N T I O N  PROGRAM 6 6 6 - 8 0 1 9 7  
ADAPTATION. SURVIVAL,  RESPIRATORY RATE, AN0 MOTOR 
A C T I V I T Y  OF M I C E  I N  PROLONGED EXPOSURE TO HIGH 
CONCENTRATIONS OF CARBON D I O X I O E  
A 6 6 - 8 0 3 2 0  
RADIOPROTECTIVE EFFECT OF VARIOUS DRUGS AGAINST 
X - RAYS AN0 GAMMA RAYS DURING PROTON I R R A D I A T I O N  
M I C E  A 6 6 - 8 0 3 8 1  
I , 
, 
SYNTHESIS 
SURVIVAL DURING SCREENING OF VARIOUS AREAS OF R A I  
BODY TO GAMMA RAYS AN0 H I G H  ENERGY PROTONS AS 
AFFECTED BY V I B R A T I O N  OR ACCELERATION STRESS 
A 6 6 - 0 0 3 0 2  
SURVIVAL OF MICROORANISMS EXPOSED TO SHOCK WAVE 
AN0 CRYOGENIC TEMPERATURES DURING UPPER 
ATMOSPHERIC A I R  SAMPLING 
NASA-CR-354 N 6 6 - 1 2 5 3 3  
FORTRAN COMPUTtK P l i O C R i X  ;OR E'/&IL'AT!QN flF POST 
I R R A D I A T I O N  SURVIVAL  T I M E S  - ANIMAL STUDY 
UCLA-12-573 N 6 6 - 1 2 9 1 7  
SURVIVAL OF MICROORGANISMS EXPOSED TO SHOCK WAVE 
AN0 CRYOGENIC TEMPERATURE DURING WHOLE A I R  
SAMPLING OF UPPER ATMOSPHERE 
NASA-CR-60421 N 6 6 - 1 3 0 9 5  
SWEAT1 NG 
PHYSIOLOGICAL ROLE OF ADRENAL MEDULLA I N  PALMAR 
ANHIDROTIC RESPONSE TO STRESS A 6 6 - 0 0 2 1 5  
SWtAT CHLORIDE CONCENTRATION AN0 RATE, METABOLIC 
RATE, S K I N  AN0 BODY TEMPERATURES OF YOUNG AND OLD 
MALES WALKING I N  DESERT ENVIRONMENT 
A 6 6 - 8 0 2 1 7  
SWEAT GLAND FATIGUE AS REFLECTED BY SWEAT RATES 
AND RFCTAL TEMPERATURES DURING EXPOSURE TO HOT 
ENVIRONMENT 6 6 6 - 0 0 2 1 8  
A C C L I M A T I Z A T I O N  AND SWEATING-EFFECT OF DRUGS AN0 
THERMAL STRESS A 6 6 - 0 0 2 4 0  
MORPHOLOGICAL AN0 FUNCTIONAL ASPECTS OF 
SWEATING-SODIUM SECRETION REABSORPTION AN0 
B IOLOGICAL MODEL OF SWEAT GLAND 
A 6 6 - 0 0 2 4 9  
VASCULAR AN0 SWEATING RESPONSES OF MAN TO VARYING 
TENPERATURE EXPOSURES A 6 6 - 0 0 2 5 0  
SEX DIFFERENCES, INCIDENCE, REVERSAL, AN0 
PREVENTION OF HIOROMEIOSIS-DECREMENT OF RATE OF 
THERMALLY INDUCED SWEATING A 6 6 - 8 0 2 5 1  
MECHANISMS OF SWEATING I N  WORK-SWEATING RESPONSES 
I N  PHYSICAL EXERCISE RELATED TO CHANGES I N  BODY 
TEMPERATURE A 6 6 - 0 0 2 5 2  
INCIDENCE, MORPHOLOGY, AN0 ETIOLOGY OF M I L I A R I A  
OCCURRING DURING EXPOSURE TO HOT ENVIRONMENT 
A 6 6 - 0 0 2 5 3  
ECCRINE SWEAT GLAND A C T I V I T Y  AN0 R A C I A L  
DIFFERENCES I N  RESTING S K I N  CONDUCTANCE 
A 6 6 - 8 0 2 7 6  
SWEDEN 
SWEDISH A I R  FORCE PERSONNEL TESTING FOR SOMATIC 
CLASSIF ICATIONI  APPRAIS ING BODY OIMENSIONSI 
MUSCULAR CAPACITY, tNUURANCE ::<SEX, E?C 
A 6 6 - 1 4 0 8 7  
SWITCH 
HUMAN FACTORS EVALUATION OF COMMUNICATIONS 
EQUIPMENT SWITCH ACTUATORS UNDER SIMULATED SPACE 
CRAFT AN0 ORDINARY C O N D I T I O N S  A 6 6 - 8 0 1 4 8  
SYMPATHETIC NERVOUS SYSTEM 
SYMPATHETIC NERVOUS S T I M U L A T I O N  OF HEART - BETA 
ADRENERGIC BLOCKING C A R D I A C  FUNCTION, CIRCULATORY 
RESPONSE AN0 PHYSICAL EXERCISE A 6 6 4 0 1 4 7  
SYNCHROCYCLOTRDN 
DOSIMETRIC I N V E S T I G A T I O N S  AN0 S H I E L D I N G  STUDIES 
U S I N G  SYNCHROCYCLOTRON - I R R A D I A T I O N  OF 
ANIMALS BY H I G H  ENERGY PROTONS, AND R A D I A T I O N  
RESISTANCE OF P L A S T I C S  N 6 6 - 1 2 4 5 3  
S Y N T H E S I S  
PROTEIN B IOSYNTHESIS  BY I N C n R P n R A T r f l N  flF A M I N n  
ACIDS AI 
- - - - . . - - - - - . - . . - -. . . -. . . . . - -. . - . . . . - . . -
NO ACTION OF SOLUBLE RIBONUCLEIC A C I D  
N66-12630  
1-47 
TARGET RECOGNIT ION 
T 
SUBJECT I N D E X  
A b b - 8 0 2 0 3  I 
A C C L I M A T I Z A T I O N  AND SWEATING-EFFECT OF DRUGS AND 
THERMAL STRESS A b 6 - 8 0 2 4 8  
THERIIOCONOUCTIVITY 
THERMAL AN0 E L E C T R I C  CONDUCTIV ITY OF BODY F L U I D S  
AN0 T ISSUES 
GLR-37 N b b - 1 2 5 9 2  
THERIIOOYNAMICS 
B IOENERGETIC STUDIES OF ENERGY TRANSFERS, 
THERMODYNAMICS, AN0  ENTROPY I N  L I V I N G  ORGANISMS 
N6b-  12 63 1 
THERMOREGULATION 
THERHOREGULATION RESPONSES OF HUMAN MUSCULATURE 
TO SUDDEN COOLING AND TO EMOTIONAL STRESS 
A 6 6 - 8 0 3 4 4  
THERMOREGULATION - HEAT EXCHANGE I N  F L Y I N G  PERSDNN I 
RELATED TO A L T I T U D E  AND A IRCRAFT VELOCITY 
A 6 6 - 8 0 3 5 9  
THERMOSTABIL ITY  
THERMAL HOMOIOSTASIS UNDER HYPOXIA  I N  MAN, 
D ISCUSSING THERMAL STRESS ADAPTATION AND 
PHYSIOLOGICAL RESPONSES I N  OXYGEN-DEFICIENT 
ENVIRONMENT A 6 6 - 1 4 0 6 8  
T H I O L  
AMINOTHIOLS AND P Y R I M I D I N E  ANALOGS TESTED FOR 
PROTECTIVE EFFECTS AGAINST GENETIC MUTATIONS I N  
ESCHERICHIA  C O L I  EXPOSED TO X-RAY I R R A D I A T I O N  
A 66-80385 
THORAX 9 
AEROSPACE M E D I C I N E  - COMPRESSION D E F O R M I T I E S  
OF THORACIS VERTEBRAE I N  HUMAN TOLERANCE TEST 
DURING EXPOSURE TO S IMULATED ESCAPE SYSTEM 
ROCKET THRUST VECTOR 
AMRL-TR-65-134 N 6 6 - 1 2 8 8 5  
THY M ID1 N E  
TUMORS I N  M I C E  AFTER THYMECTOMY AND X-RAY 
I R R A D I A T I O N I  AND CHROMOSOME ANOMALIES FROM 
T R I T I A T E D  T H Y M I D I N E  - RADIOBIOLOGY 
EUR-24b2.F N b b - 1 2 4 3 1  
THYMUS 
PROTON AND GAMMA I R R A D I A T I O N  EFFECTS ON SPLEEN, 
THYMUS AND BONE MARROW I N  M I C E  A b b - 8 0 3 8 3  
, 
THY R O I  0 
CHANGES I N  SERUM PROTEIN- IODINE I N  MEN EXPOSED TO 
POLAR C L I M A T E  A b b - 8 0 2 9 3  
T I M E  O I S C R I M I N A T I O N  
HUMAN E S T I M A T I O N  OF T I M E  INTERVALS AND R E L A T I O N  TO 
B I O L O G I C A L  RHY THM A 6 6 - 8 0 2 8 6  
T I M E  FACTOR 
S T A B I L I Z E D  R E T I N A L  IMAGES AN0 nIrAPDErD.4?!CE 
:Z  RLLATcu I U  STIMULUS S I Z E  A 6 b - 8 0 1 7 3  
THEORY FOR D E T E R M I N I S T I C  CHARACTERIZATION OF T I M E  
VARYING DYNAMICS OF HUMAN OPERATOR PERFORMANCE 
TRACKING TASK-  A 6 6 - 8 0 1 8 5  
PATELLAR REFLEX T I M E  OF OLD AND YOUNG MALE 
SUBJECTS AS AFFECTED B Y  EXERCISE 
A 6 6 - 8 0 2 0 7  
C R I T I C A L  F L I C K E R  F U S I O N  FREQUENCY AS FUNCTION OF 
EXPOSURE T I M E  I N  TWO D I F F E R E N T  AGE GROUPS 
A 6 6 - 8 0 2 8 5  
WEIGHT G A I N  AND FEED E F F I C I E N C Y  I N  WEANLING* 
HEALTHY P I G  A S  AFFECTED B Y  EXPOSURE TO NEGATIVE 
A I R  I O N I Z A T I O N  FOR D I F F E R E N T  OURATIONS 
A 6 6 - 8 0 4 0 6  
T I S S U E  
S E N S I T I V I T Y  OF D I F F E R E N T  ORGAN MOUSE T I S S U E  C E L L S  
DURING I N  S I T U  AND I N  V I T R O  S T U D I E S  I N  RESPONSE TO 
V I B R A T I O N  A 6 6 - 8 0 3 8 0  
H I S T O C H E M I C A L  USE OF FRESH CUT T I S S U E  SHEET - 
CUT SHEET ATTACHMENT I N  LOW TEMPERATURE 
TARGET RECOGNIT ION 
AFTERIMAGES PRODUCED BY BLACK AND L I G H T  TARGETS 
VIEWED PERIPHERALLY BY DARK ADAPTED SUBJECTS 
A b b - 8 0 1 7 5  
SHORT TERM RECOGNIT ION MEMORY FOR S I N G L E  D I G I T S  
AND P A I R S  OF D I G I T S  A b 6 - 8 0 2 6 8  
STUDY O F  HUMAN V I S U A L  PERCEPTION REACTION T I M E  
WITH MASKING A b 6 - 8 0 3 0 6  
DETECTION OF COMPOUND MOTION I N  TWO-TARGET 
C O L L I S I O N  PREDICTION S I T U A T I O N  
S P - 1 9 4 6 / 0 0 1 / 0 0  N 6 b - 1 4 0 2  1 
TEACHING MACHINE 
T R A I N I N G  AND INSTRUCTION BY MEANS OF TEACHING 
MACHINES I N  F I E L O  OF A V I A T I O N  A b b - 1 3 5 0 8  
TEMPERATURE CONTROL 
HEAT L O S S  I N  SPACE, D ISCUSSING TEMPERATURE 
REGULATION DURING SPACE WALK V I A  HEAT EXCHANGERS 
I N  A I R  VENTILATED SPACE S U I T  A 6 6 - 1 4 0 7 0  
BEHAVIORAL THERMOREGULATION I N  YOUNG AND OLD RATS 
I N  COLD ENVIRONMENT A 6 6 - 8 0 2 0 8  
THERMOREGULATORY METABOLIC RESPONSE OF COLD AND 
HEAT EXPOSED SQUIRREL MONKEYS l S A I M 1 R I  SCIUREA/ AS 
COMPARED TO S I M I L A R L Y  TREATED RODENTS 
A b 6 - 8 0 2 2 5  
TEMPERATURE EFFECT 
UPPER THERMAL TOLERANCE L I M I T S  FOR U N I M P A I R E D  
MENTAL PERFORMANCE A 6 6 - 1 2 3 5 9  
ANIMAL TEMPERATURE SENSING FOR STUDYING EFFECT OF 
PROLONGED ORBITAL  F L I G H T  ON C I R C A D I A N  RHYTHMS OF 
POCKET M I C E  A b b - 1 2 7 6 7  
ENVIRONMENTAL TEMPERATURE EFFECTS ON EKG OF 
SQUIRREL MONKEY - ANIMAL STUDY OF HEART RATE AND 
NASA-CR-68306 N 6 6 - 1 2 9 7 2  
T-WAVE AMPLITUDE 
T E S T  METHOD 
A P P L I C A T I O N  OF D I G I T A L  COMPUTATION TECHNIQUES FOR 
ON L I N E  D I S P L A Y  OF PULMONARY NITROGEN WASHOUT AND 
COMPARISON OF DATA WITH CONVENTIONAL TECHNIQUES 
A 6 6 - 8 0 2 3 1  
NEW METHOD FOR A N A L Y S I S  OF D I S T R I B U T I O N  OF 
MFCHANICAL TIME CONSTANTS I N  LUNG 
A 6 6 - 8 0 2 3 8  
COMPARISON OF METHODS OF BLOOD PRESSURE 
MEASUREMENTS AND PRESSURE FLOW DYNAMICS DURING 
VARIOUS CONDIT IONS OF PHYSICAL EXERCISE 
666-80244 
NEW METHOD FOR BLOOD SERUM CALCIUM E S T I M A T I O N  I N  
P A T I E N T S  A 6 b - 8 0 2 9 2  
THERAPY 
CL  I N l r A l  "A!!!FCZ7A7iGitS ANU I H t R A P Y  OF RESPIRATORY 
AC I OOS I S A 6 b - 8 0 3 4 7  
THERMAL A G I T A T I O N  
PROLONGED HOT OR COLD S T I M U L A T I O N  EFFECTS ON EYE 
MOVEMENTS, VESTIBULOSPINAL.  AND SEGMENTAL S P I N A L  
A C T I V I T I E S  I N  MONKEYS 
NASA-CR-68266 Nb6-12  177 
THERMAL I N S U L A T I O N  
HANDGEAR I N S U L A T I O N  EFFECTIVENESS OF FREON 1 2 ,  
CARBON O I O X I D E t  AND H E L I U M  A 6 b - 0 0 2 2 7  
THERMAL PROTECTION 
EFFECTS OF COLD AND ABNORMAL ATMOSPHERE D I S C U S S I N G  
TOLERANCE L I M I T S  TO HYPERCAPNIA, ANOXIA INDUCED 
HYPOTHERMIA AND HYPOXIA  A 6 6 - 1 4 0 6 7  
THERMAL STRESS 
HEAT STRESS AN0 M I N I M A L  DEHYORATION EFFECT UPON 
HUMAN TOLERANCE TO P O S I T I V E  ACCELERATION 
A 6 6 - 1 2 3 5 3  
BEHAVIOR OF SERUM L A C T I C  DEHYDROGENASE I N  MEN 
EXPOSE0 TO BRIEF ,  INTENSE THERMAL IMPULSES 
1-46 
SUBJECT I N D E X  V E S T I B U L A R  APPARATUS 
CRYOSTAT, AND FREEZING AND C U T T I N G  TECHNIQUE 
N66- 1231 1 
THERMAL AN0 ELECTRIC C O N D U C T I V I T Y  OF BODY F L U I D S  
AN0 T I S S U E S  
GLR-37 N66-  1 2 5 9 2  
COMPARATIVE B IOCHEMICAL METHOD FOR STUDYING 
r iET66Oi ; fX .  ?!!T?.!T!nN. AN0 BODY F L U I D S  AND-,  , ? L ~ ) ' l  
TISSUES NOO-A,.U-- 
TOLERANCE / B I O L /  
RESISTANCE TO HYPOXIA AND F A T I G U E  OF RESPIRATORY 
MUSCLE DURING ASCENT TO H I G H  A L T I T U D E  AS AFFECTED 
BY A C C L I M A T I Z A T I O N  A 6 6 - 8 0 3 0 5  
TOLERANCE OF RAT TO HYPOXIA DURING R A D I A T I O N  
SICKNESS CAUSED BY X-RAY I R R A D I A T I O N  
A 6 6 - 0 0 3 0 4  
T O X I C I T Y  
COMEINE@ RESPIROGRAPHIC TECHNIQUE AND ANALYTICAL 
METHOD I N D I C A T I N G  EFFECT OF t H A N 6 E S  I N  RAT OF 
SULFER D I O X I D E  CONCENTRATION AN0 DURATION OF 
EXPOSURE ON PULMONARY RETENTION, T I D A L  VOLUME, AN0 
RESPIRATORY RATE A 6 6 - 0 0 2 6 4  
SUCCINATE-PROTECTIVE AGENT AGAINST H I G H  PRESSURE 
OXYGEN T O X I C I T Y  I N  RAT A 6 6 - 0 0 3 6 5  
TRACKING SYSTEM 
OPTIMAL CONTROL D I S P L A Y  R E L A T I O N S H I P S  I N  GENERAL 
TRACKING INCLUDING P I L O T I N G  AN0 RADAR TRACKING 
OPERATION A 6 6 - 1 3 3 4 9  
TRADESCANTIA 
EFFECT OF SPACE F L I G H T  FACTORS ON REPRODUCTIVE 
SYSTEM OF DROSOPHILA AN0 GENETIC APPARATUS OF 
TRADESCANTIA A 6 6 - 0 0 3 7 1  
TRANSFER FUNCTION 
THREE INDEPENDENT SYSTEMS OF MATRIX  EQUATIONS FOR 
SOLVING TRANSFER FUNCTION OF MULTIPARAMETER L I N E A R  
SYSTEM HANDLING BY HUMAN OPERATOR 
A 6 6 - 1 2 6 9 9  
TRANSFER OF T R A I N I N G  
TRANSFER OF T R A I N I N G  FUNCTION OF STIMULUS RESPONSE 
R E L A T I O N S H I P S  A 6 6 - 0 0 1 6 6  
TRANSPLANTATION 
RESTORATION OF CONTRACTIL ITY ,  RESUMPTION OF 
HEMODYNAMICSv AND TRANSPLANTATION PROSPECTS I N  
HUMAN AND ANIMAL HEARTS 
NASA-TT-F-404 N 6 6 - 1 2 2 6 3  
T R O P I C S  
S K I N  DISORDERS DUE TO M I C R O B I A L  INFECTIONS I N  
M I L I T A R Y  PERSONNEL L I V I N G  I N  TROPICS 
A 6 6 - 0 0 2 6 2  
TUMOR 
TUMORS I N  M I C E  AFTER THYMECTOMY AN0 X-RAY 
I R R A D I A T I O N *  AN0 CHROMOSOME ANOMALIES FROfl 
T R I T I A T E D  T H Y f l I D I N E  - RADIOBIOLOGY 
EUR-2462.F N66-12431 
U 
U.S.S.R. 
HUMAN C E L L S  AND GENETIC CHANGES I N  ESCHERICHIA 
DURING EXPOSURE STRESSES OF SPACE F L I G H T  ON VOSTOK 
SPACECRAFT ~ 6 6 - 0 0 3 n  
U.S.S.R. SPACE PROGRAM 
S O V I E T  B I O L O G I C A L  AND P H Y S I O L O G I C A L  I N V E S T I G A T I O N S  
I N  ROCKETS AN0 SATELL ITES,  PARTICULARY 
NONPATHOLOGICAL CHARACTER OF P H Y S I O L O G I C A L  
REACTIONS TO STRESS FACTORS A 6 6 - 1 4 0 1 6  
SPACE BIOLOGY AN0 MEOICINE RESEARCH, STRESSING 
F L I G H T  EXPERIMENTS PERFORflEO WITH RUSSIAN 
S A T E L L I T E S  AND SPACECRAFT A 6 6 - 1 4 0 8 9  
R A D I A T I O N  HAZARDS, DETECTION DEVICES, AN0 
M E D I C I N E S  TO PREVENT INJURY DURING F L I G H T S  OF 
VOSTOK AND VOSKHOO SPACESHIPS A 6 6 - 0 0 2 0 4  
ULCER 
GASTRODUODENAL ULCERS I N  FRENCH A I R  FORCE 
PERSONNEL - S T A T I S T I C A L  ANALYSIS  
A 6 6 - 0 0 3 6 3  
ULTRAVIOLET RAD1 AT I ON 
ULTRAVIOLET I N J U R Y  I N  MOUSE AS AFFECTED BY HOT 
ENV I RONMENT A 6 6 - 8 0 2 5 5  
ULTRAVIOLET R A D I A T I O N  EFFECTS ON VARIOUS FLOWERING 
PLANTS UNDER N t A K  SPACE tO:!D1TICNq TIlCH AS ARCTIC 
AN0 H I G H  A L T I T U D E  A 6 6 - 8 0 3 2 4  
UNCERTAINTY 
DECIS ION MAKING EFFECTS OF TWO SOURCES OF 
UNCERTAINTY D E C I S I O N  A 6 6 - 0 0 2 7 4  
UNMANNED SPACECRAFT 
COMPARISON OF MANNED AND UNMANNED SPACECRAFT 
A 6 6 - 1 4 0 9 2  
URANIUM 
METABOLISM AN0 EXCRETION OF CESIUM, PHOSPHORUS, 
PLUTONIUMt T R I T I U R  AND RADIATION,  STRONTIUMr 
SULFUR, T R I T I U M  AN0 URANIUM FROM HUMAN BODY 
N 6 6 - 1 2 6 0 6  
URANIUM CONTENT I N  HUMAN D I E T  - BONE, T ISSUE,  AN0 
OTHER ORGANS OF BODY N 6 6 - 1 2 6 0 9  
UREA 
STUDY OF MODE OF ACTION OF 3-/4-CHLOROPHENYL/-l ,  
1-OIMETHYLUREA ON PHOTOSYNTHESIS AN0 OXYGEN 
PRODUCTION I N  CHLORELLA PYRENOIOOSA AS FUNCTION OF 
L I G H T  AN0 TEMPERATURE A 6 6 - 0 0 2 9 0  
URINATION 
URINARY E L I M I N A T I O N  FOLLOWING I N H A L A T I O N  OF 
INSOLUBLE PLUTONIUM OXIDE 
PHYSIOLOGICAL RESPONSES OF ENDOCRINE SYSTEM TO 
PHYSICAL AN0 MENTAL STRESS - URINARY EXCRETION 
OF ADRENALINE AN0 NORADRENALINE 
N 6 6 - 1 2 6 0 2  
N 6 6 - 1 3 5 0 7  
URINE 
TWO TYPES OF PLUTONIUM EXPOSURE I N  URINE,  FECES, 
AN0 BLOOD OF HUMAN BODY, AN0 EFFECTIVENESS OF 
OIETHYLENETRIAMINEPENTAACETIC A C I D  TREATMENTS 
N 6 6 - 1 2 6 0 5  
V 
VASCULAR SYSTEM 
RHEOGRAPHIC REGIONAL METHOD FOR E V A L U A T I O N  OF 
CEREBRAL AN0 OCULAR CIRCULATION I N  CARDIAC AND 
CEREBROVASCULAR DISEASE A 6 6 - 1 4 0 0 2  
RESPONSE OF CAPACITY VESSELS I N  HUMAN L I M B S  TO 
HEAD-UP T I L T  AN0 SUBATMOSPHERE PRESSURE ON LOWER 
BODY A 6 6 - 0 0 2 1 2  
MEASUREMENT OF REACTIUN iN EA# OF RESISTANCE AND 
C A P A C I T Y  VESSELS I N  FOREARM AN0 HAND TO LEG 
EXERCISE A 6 6 - 0 0 2 2 1  
VASCULAR AN0 SWEATING RESPONSES OF MAN TO VARYING 
TEMPERATURE EXPOSURES A 6 6 - 0 0 2 5 0  
VERTEBRAL COLUMN 
AEROSPACE M E O I C I N E  - COMPRESSION DEFORMIT IES 
OF THORACIS VERTEBRAE I N  HUMAN TOLERANCE TEST 
DURING EXPOSURE TO SIMULATED ESCAPE SYSTEM 
ROCKET THRUST VECTOR 
AMRL-TR-65-134 N 6 6 - 1 2 8 8 5  
V E R T I C A L  PERCEPTION 
PERCEPTION OF APPARENT VERTICAL WITHOUT V I S U A L  
CUES OEPENDING ON LONGITUDINAL AXES OF BODY AND 
HEAO TO D I R E C T I O N  OF RESULTANT ACCELERATION ABOVE 
1 G  A 6 6 - 1 4 0 0 6  
V E S T I B U L A R  APPARATUS 
COMPARATIVE EFFECTS OF PROLONGED ROTATION AT 10 
RPM ON POSTURAL E P U I L I B R I U M  I N  VESTIBULAR NORMAL 
AND DEFECTIVE HUMAN SUBJECTS 
A IRSICKNESS I N  STUDENT AVIATORS DURING F L I G H T  
T R A I N I N G  AS RELATE0 TO VESTIBULAR AND V I S U A L  
A 6 6 - 8 0 1 9 0  
1-49 
V E S T I B U L A R  E F F E C l  SUBJECT I N D E X  
S T I M U L I  AND A N X I E T Y  A 6 6 - 8 0 2 0 6  
C O R I O L I S  ACCELERATION EFFECT ON HUMAN HEART 
A66-BO317 
MODEL O F  VESTIBULAR APPARATUS DEMONSTRATING I T S  
FUNCTIONS UNDER C O N D I T I O N S  OF V A R I A B L E  
GRAVITATIONAL F I E L D  666-80327 
PHYSIOLOGICAL DATA FOR EVALUATION OF HEALTH AND 
WORK C A P A B I L I T Y  OF ASTRONAUT DURING O R B I T A L  
F L I G H T S  A 6 6 - 8 0 3 6 9  
PROLONGED O P T O K I N E T I C  S T I M U L A T I O N  EFFECT ON R A B B I T  
A 6 6 - 8 0 3 7 7  
CARDIOVASCULAR AND VESTIBULAR RESPONSE OF HUMAN 
BODY EXPOSED A T  VARIOUS P O S I T I O N S  TO ROTATIONAL 
STRESS A 6 6 - 8 0 3 7 9  
B I O L O G I C A L  EFFECT OF D IFFERENT DOSES OF I O N I Z I N G  
R A D I A T I O N  ON VESTIBULAR APPARATUS 
N 6 6 - 1 2 4 5 8  
MEASUREMENT OF O T O L I T H  A C T I V I T Y  AS I N D I C A T E D  BY 
OCULAR COUNTERROLLING I N  RESPONSE TO BODY 
T I L T  W I T H I N  FORCE F I E L D  OF ZERO GI ONE-HALF GI 
AND STANDARD G - EXTRALABYRINTHINE FACTORS 
NASA-CR-68391 N 6 6 - 1 3 0 9 7  
CONTROL OF VESTIBULAR APPARATUS BY CENTRAL NERVOUS 
SYSTEM - PREVENTION OF MOTION SICKNESS - 
AEROSPACE MEDICINE 
A D - 6 2 3 6 7 6  N 6 6 - 1 4 3 2 0  
VESTIBULAR EFFECT 
VESTIBULO-OCULAR OISORGANIZATION I N  AERODYNAMIC 
SPIN ,  NOTING ROLL PLANE OF SKULL 
A 6 6 - 1 2 3 6 3  
HYPOXIC HYPOXIA AND HYPERVENTILATION EFFECT ON 
NYSTAGMUS INDUCED BY ANGULAR ACCELERATION 
A 6 6 - 1 3 3 5 6  
VESTIBULAR SICKNESS S U S C E P T I B I L I T Y  UNDER 
C O N D I T I O N S  OF WEIGHTLESSNESS A 6 6 - 1 4 0 8 2  
CHANGES I N  FUNCTION AND RECIPROCAL A C T I O N  OF 
VESTIBULAR APPARATUS COMPONENTSw OTOLITHS AND 
CUPULA, OF MAN DURING G R A V I T A T I O N A L  CHANGES 
I N C L U D I N G  WEIGHTLESSNESS A 6 6 - 8 0 3 0 2  
NEW THEORY OF FUNCTIONAL MECHANISM OF L A B Y R I N T H I N E  
E P I T H E L I U M  A 6 6 - 8 0 4 0 3  
PROLONGED HOT OR COLD S T I M U L A T I O N  EFFECTS ON EYE 
MOVEMENTS, VESTIBULOSPINAL, AND SEGMENTAL S P I N A L  
A C T I V I T I E S  I N  MONK€YS 
NASA-CR-68266 N 6 6 - 1 2  177 
B I O E L E C T R I C  RECORDINGS OF MALE SUBJECTS SUBJECTED 
TO WEIGHTLESSNESS - I N D I C E S  OF PHYSIOLOGICAL 
FUNCTIONS - ELECTROENCEPHALOGRAM / EEG/. AND 
VESTIBULAR COORDINATION REACTION< 
2": 3 ; ; ; ;  N 6 6 - 1 2 2 7 3  
EFFECT OF VESTIBULAR I R R I T A T I O N  ON E L E C T R I C A L  
A C T I V I T Y  O F  CORTEX AND BASAL AREAS OF B R A I N  
FTD-TT- 6 5 - 4 1 0 /  l t 2 C 4  N 6 6 - 1 2 7 6 2  
EQUATIONS OF MOTION I N  CIRCULAR MOTION TERMS FOR 
L IMACON CURVE - GEOMETRY - VESTIBULAR EFFECT ON 
HUMANS MOVING ALONG L IMACON 
NADC-ML-6507 N 6 6 - 1 4 1 9 7  
VESTIBULAR TEST 
ELECTRONYSTAGNUS MEASUREMENT OF V E R T I C A L  EYEBALL  
D ISPLACEMENT TO I N V E S T I G A T E  C H I N C H I L L A  
VESTIBULAR SYSTEM RESPONSE TO VERTICAL L I N E A R  
ACCELERATION 
GE / EE/ 65-6 N 6 6 - 1 3 8  14 
V I  BRAT I O N  
DOMINANT LETHALS I N  DROSOPHILA MALES EXPOSED TO 
V I B R A T I O N ,  ACCELERATION, AND GAMMA I R R A D I A T I O N  
DURING SPACE FL IGHTS ~66-13790 
V I B R A T I O N  EFFECT 
V I B R A T I O N  EXPOSURE WITH VARYING PEAK AND RMS 
ACCELERATION AND FREQUENCY I N  LOW A L T I T U D E  HIGH-  
SPEED F L I G H T  A 6 6 - 1 3 3 5 5  
D I A L  READING A B I L I T Y  OF SPACECRAFT CREW DURING 
PROLONGED ACCELERATION AND V I B R A T I O N  
' 
AMRL-TR-65-110 ~66-12376 
EFFECT OF V I B R A T I O N  ON C E L L  D I V I S I O N  I N  BONE 
MARROW OF MOUSE N66-  13 7 91 
V I B R A T I O N A L  STRESS 
ENDOCRINE AND METABOLIC RESPONSE OF DOGS TO WHOLE 
BODY V I B R A T I O N  A 6 6 - 8 0 1 9 4  
COMBINED ACCELERATION, V I B R A T I O N t  AN0 R A D I A T I O N  
EFFECTS ON M I T O T I C  A C T I V I T Y  OF BONE MARROW C E L L S  
I N  M I C E  A 6 6 - 8 0 3 1 9  
S E N S I T I V I T Y  OF D I F F E R E N T  ORGAN MOUSE T I S S U E  C E L L S  
DURING I N  S I T U  AND I N  V I T R O  STUDIES I N  RESPONSE TO 
V I B R A T I O N  A 6 6 - 8 0 3 8 0  
SURVIVAL  DURING SCREENING OF VARIOUS AREAS OF R A T  
BODY TO GAMMA RAYS AN0 H I G H  ENERGY PROTONS AS 
AFFECTED BY V I B R A T I O N  OR ACCELERATION STRESS 
A 6 6 - 8 0 3 8 2  
V I G I L A N C E  
ORGANISMIC V A R I A B L E S  FROM PERSONALITY AND 
I N T E L L I G E N C E  TESTS AS PREDICTORS OF V I G I L A N C E  
BEHAVIOR 166-80178 
DETERIORATION OF S I G N A L  D E T E C T A B I L I T Y  DURING 
V I G I L A N C E  TASK AS FUNCTION OF BACKGROUND EVENT 
RATE A 6 6 - 8 0 2 8 0  
V I R U S  
CHEMOTHERAPY OF V I R U S  INFECTIONS,  B I O L O G I C A L  PEST 
CONTROL, V I R U S  N U C L E I C  ACIDS, AND V I R A L  GROWTH 
N 6 6 - 1 2 6 3 4  
V I S I O N  
PHOTOCHEMISTRY OF V I S I O N  I N C L U D I N G  
SPECTROPHOTOMETRIC A N A L Y S I S  OF RHODOPSIN O P T I C A L  
DENSITY,  ABSORBANCE AND QUANTUM E F F I C I E N C Y  
~66-13789 
V I S U A L  A C U I T Y  
V I S U A L  ACUITY D E F I N I T I O N  AN0 C L I N I C A L  MEASUREMENT 
OF RELEVANT FACTORS A 6 6 - 1 3 7 9 3  
V I S U A L  D I S P L A Y  
APPARENT MOVEMENT PHENOMENA ON CATHODE RAY TUBE 
D I S P L A Y S  - THRESHOLD DETERMINATIONS OF APPARENT 
MOVEMENTS OF PULSED L I G H T  SOURCES 
NASA-CR-342 N 6 6 - 1 2  162 
DETECTION O F  COMPOUND MOTION I N  TWO-TARGET 
C O L L I S I O N  P R E D I C T I O N  S I T U A T I O N  
S P - 1 9 4 6 / 0 0 1 / 0 0  N 6 6 - 1 4 0 2 1  
V I S U A L  F I E L D  
AFTERIMAGES P R n n i i r F n  SL:.CY. A;: ;;uir~ I R K b t i b  
VIEWED PERIPHERALLY BY DARK ADAPTED SUBJECTS 
A 6 6 - 8 0 1 7 5  
V I S U A L  PERCEPTION 
MONOGRAPHS ON V I S I O N  AND V I S U A L  PERCEPTION ~ 6 6 - 1 3 7 8 7  
ELECTROPHYSIOLOGY OF V I S I O N  D E S C R I B I N G  NEURAL AN0 
PHOTOCHEMICAL PROCESSES AND MOTOR RESPONSE A 6 6 - 1 3 7 8 8  
HUMAN EYE ADAPTATION TO DARK AND L I G H T ,  NOTING 
THRESHOLD DEPENDENCE ON PREVIOUS H I S T O R Y  OF 
I L L U M I N A T I O N  
BRIGHTNESS O I S C R I M I N A T I O N  AND BRIGHTNESS CONTRAST 
O F  HUMAN AN0 A N I M A L  EYES I N  SUPRATHRESHOLD 
LUMINANCE DIFFERENCE 
C H A R A C T E R I S T I C S  OF AFTERIMAGES PRODUCED BY 
P E R S I S T I N G  V I S U A L  EFFECT AFTER T E R M I N A T I O N  OF 
I L L U M I N A T I O N  
S P E C I F I C A T I O N  OF S T I M U L U S  C O N D I T I O N S  FOR V I S U A L  
SPACE PERCEPTION I N  TERMS OF MONOCULAR AND 
B INOCULAR CUES 
A 6 6 - 1 3 7 9 0  
~ 6 6 - 1 3 7 9 1  
A 6 6 - 1 3 7 9 4  
~ 6 6 - 1 3 7 9 5  
1-50 
SUBJECT I N D E X  
V I S U A L  PERCEPTION OF FORMS AND RELEVANT FACTORS 
A 6 b - 1 3 7 9 6  
V I S U A L  PERCEPTION OF R E A L  AN0 APPARENT MOVEMENT, 
NOTING CUES AND THRESHOLD A b b - 1 3 7 9 7  
I D E N T I F I C A T I O N  OF SEQUENTIAL AUDITORY AN0 V I S U A L  
S T I M U L I  A 6 6 - 8 0 2 7 9  
DETERIORATION OF ~ I ~ N A L  JEiECTiZ:::TI C!L!Llp.!NG 
V I G I L A N C E  TASK AS FUNCTION OF BACKGROUND EVENT 
RATE 166-80280 
DETECTION THRESHOLDS AS FUNCTION OF I N T E R V A L  
SEPARATION BETWEEN TWO SUCCESSIVE TARGETS 
A 6 b - 8 0 3 5 4  
V I S U A L  PROBLEMS ASSOCIATED W I T H  LOW A L T I T U D E  
F L I G H T  A b b - 8 0 3 5 7  
OCULOGRAVIC I L L U S I O N  - PERCEPTION OF V I S U A L  
HORIZONTAL I N  NORMAL AN0 I N N E R  EAR D E F E C T I V E  
S U B J t C T S  O i l i l I N G  PROLONGED R O T 4 T I O N  
NASA-CR-68659 N b b - 1 3 5 6 0  
V I S U A L  S T I M U L U S  
REVIEW OF DATA ON V I S U A L  F L I C K E R  F U S I O N  AND 
I N T E R M I T T E N T  S T I M U L A T I O N  A b b - 1 3 7 9 2  
S T A B I L I Z E D  R E T I N A L  IMAGES AN0 DISAPPEARANCE T I M E  
AS RELATED TO STIMULUS S I Z E  A b 6 - 8 0 1 7 3  
V I S U A L  SYSTEM 
A I R S I C K N E S S  I N  STUDENT A V I A T O R S  DURING F L I G H T  
T R A I N I N G  A S  RELATED TO VESTIBULAR AN0 V I S U A L  
S T I M U L I  A N 0  A N X I E T Y  A b b - 8 0 2 0 6  
PRO1 .ONGEO O P T O K I N E T I C  STI M U L A T I  ON EFFECT ON R A B B I T  
A6b-8  0 37 7 
V I S U A L  TASK 
DETECTION OF V I S U A L  S I G N A L  W I T H  LOW BACKGROUND 
N O I S E  A 6 b - 8 0 2 6 7  
EXPERIMENTAL STUDY OF O R G A N I Z A T I O N  OF INFORMATION 
I N  V I S U A L  TASK I N  MAN A 6 b - 8 0 3 9 4  
V I S U A L  TRACKING 
V I S U A L  RESPONSE COMPONENT OF ROTARY PURSUIT 
TRACKING A b b - 8 0 1 7 9  
V O I C E  COMMUNICATION 
A F F E C T I V E  COMMUNICATION I N  SPEECH AN0 RELATED 
Q U A N T I T A T I V E  PROBLEMS - HUMAN PERCEPTION AN0 
RESPONSE TO V O I C E  COMMUNICATION /SPEECH S I G N A L /  
ACOUSTICAL PROPERTIES 
A D - 6 2 0 3 3 3  N b b - 1 2 7 8 3  
V O I C E  DATA PROCESSING SYSTEM 
AUTOMATIC COMMAND CONTROL SYSTEM U S I N G  PHONETIC 
V O I C E  PATTERN RECOGNITION A b 6 - 1 3 4 9 6  
VOLUNTARY APNEA 
HEART R A T E  AND FOREARM eLooo FLOW OF MAN WITH AND 
WITHOUT BREATH HOLDING DURING FACE IMMERSION I N  
WATER A b 6 - 8 0 2 1 0  
VOSKHOD I I SPACECRAFT 
S O V I E T  PAPERS D E A L I N G  WITH BIOASTRONAUTICS, L I F E  
SUPPORT SYSTEMS, AN0 VOSKHOO I 1  F L I G H T  
N b 6 - 1 2 6 5 0  
VDSKHOD MANNED SPACECRAFT 
R A D I A T I O N  HAZARDS, DETECTION DEVICES,  AN0 
M E D I C I N E S  TO PREVENT INJURY DURING F L I G H T S  OF 
VOSTOK A N 0  VOSKHOO SPACESHIPS A 6 6 - 8 0 2 0 4  
CONFERENCES ON AEROSPACE M E D I C I N E  - ASTRONAUT 
PERFORMANCE, ELECTROPHYSIOLOGICAL STUOI E S  ON 
VOSKHOO MANNED SPACECRAFT, AND MATHEMATICAL 
METHODS 
J P R S - 3 2 8 0 8  Nbb-12657 
ELECTROPHYSIOLOGICAL S T U D I E S  ON 
SPACECRAFT 
VOSKHOO MANNED 
N b b - 1 2 6 5 9  
VOSTOK 11 SPACECRAFT 
A P P L I C A T I O N  O F  INFORMATION THEORY CONCEPTS TO 
A N A L Y S I S  O F  P H Y S I O L O G I C A L  DATA DURING SPACE 
WAVE RECORDER 
F L I G H T S  A 6 b - 8 0 3 6 1  
VOSTCX SPACECRAFT 
I N V E S T I G A T I O N S  OF P H Y S I O L O G I C A L  RESPONSES OF 
ANIMALS AN0 MAN TO STRESSES I N  VOSTOK SPACECRAFT 
A b b - 8 0 1 6 0  
R A D I A T I O N  HAZAROSi  DETECTION DEVICES.  A N 0  
M E D I C I N E S  TO PREVENT I N J U R Y  DURING F L I G H T S  OF 
VOSTOK AN0 VOSKHOO SPACESHIPS A b b - 8 0 2 0 4  
PHYSIOLOGICAL DATA FOR E V A L U A T I O N  OF HEALTH AN0 
YORK C A P A B I L I T Y  OF ASTRONAUT DURING O R B I T A L  
F L I G H T S  A b b - 8 0 3 6 9  
EFFECT OF SPACE F L I G H T  FACTORS ON HEART A C T I V I T Y ,  
R E S P I R A T I O N  AND ELECTROENCEPHALOGRAM OF 
ASTRONAUTS 8. F. B Y K O V S K I I  AN0 V. V. TERESHKOVA 
A 6 b - 8 0 3 7 0  
HUMAN C E L L S  A N 0  GENETIC CHANGES I N  E S C H E R I C H I A  
DURING EXPOSURE STRESSES OF SPACE F L I G H T  ON VOSTOK 
SPACECRAFT A b 6 - 8 0 3 7 2  
REACTION TO WEIGHTLESSNESS OF ASTRONAUTS 
P A R T I C I P A T I N G  I N  VOSTOK F L I G T S  I 1  TO V I  
I N C L U S I V E L Y  A b b - 8 0 3 7 3  
I M M U N I T Y  TO INOOGENOUS MICROORGANISM I N  ASTRONAUTS 
DURING T R A I N I N G  AN0 BEFORE AND AFTER VOSTOK S E R I E S  
SPACE F L I G H T  A b b - 8 0 3 7 4  
PHYSIOLOGICAL MEASUREMENTS OURING INTERPLANETARY 
F L I G H T  FOR MEDICAL MONITORINGt  E X A M I N A T I O N S  AN0 
DIAGNOSES, AN0 S C I E N T I F I C  RESEARCH - A N A L Y S I S  OF 
VOSTOK SPACECRAFT BIOINSTRUMENTATION 
N 6 b - 1 3 7 8 9  
W 
WAKEFULNESS 
R A P I D  EYE MOVEMENT STATE /DREAMING/ D I F F E R E N T I A T E D  
B I O L O G I C A L L Y  FROM SLEEP AN0 WAKEFULNESS 
A b 6 - 8 0 1 6 7  
FREQUENCY A N A L Y S I S  OF D I U R N A L  P E R I O D I C I T Y  I N  HUMAN 
ELECTROENCEPHALOGRAM A 6 6 - 8 0 3 9 5  
WASTE U T I L I Z A T I O N  
METHOD FOR PROCESSING HUMAN WASTE TO R E C L A I M  
WATER U S I N G  CHLORELLA - B A C T E R I A  SYSTEM 
A b b - 8 0 3 9 1  
CHINESE CABBAGE SPROUTS GROWN AEROPONICALLY I N  
M I N E R A L I Z E D  PRODUCTS OF HUMAN WASTE 
CLOSED ECOLOGICAL SYSTEM A S  AFFECTEO ey 
A b 6 - 8 0 3 9 7  
WATER 
A N A L Y T I C A L  DATA ON F I S S I O N  Y I E L D  AN0 F I S S I O N  
PRODUCT DECAY,, A I R  SAMPLING TECHNIPUESI 
RADIOCHEMICAL DETERMINATION OF RADIOISOTOPES I N  
WATER, FECES. AND UKlME 
NYO-4700. SUPPL. 2 ~66-13854 
WATER BALANCE 
PHOSPHOLIPOPROTEIN EXTRACTED FROM HUMAN EPIDERMAL 
T I S S U E S  E X H I B I T I N G  WATER VAPOR BARRIER PROPERTIES 
COMPARABLE TO I N T A C T  E P I D E R M I S  A b b - 8 0 2 5 9  
WATER I N T A K E  
WATER CONSUMPTION BY MAN I N  WARM ENVIRONMENT 
ANALYZED S T A T I S T I C A L L Y  A N 0  RELATED TO METABOLIC 
V A R I A B L E S  A b 6 - 8 0 2 1 6  
WATER L A N D I N G  
HUMAN TOLERANCE L I M I T S  I N  WATER IMPACT, 
I D E N T I F Y I N G  ENVIRONHENTAL A N 0  TRAUMA 
CHARACTER1 S T I  CS A 6 6 - 1 2 3 5 6  
WATER RECOVERY 
METHOD FOR PROCESSING HUMAN WASTE TO R E C L A I M  
WATER U S I N G  CHLORELLA - B A C T E R I A  SYSTEM 
A b 6 - 8 0 3 9 1  
WAVE RECORDER 
WAVEMETER AND INTEGRATOR FOR EVALUATION OF WAVE 
PATTERNS AN0 AMPLITUDE OF B R A I N  P O T E N T I A L S  - 
ELECTROPHYSIOLOGY 
1-51 
WEIGHTLESSNESS SUBJECT I N D E X  
J P R S - 3 3 0 5 5  N 6 6 - 1 2 4 4 4  
WEIGHTLESSNESS 
NUCLEAR FAST REO TECHNIQUE OF C A L C I U M  I N  SERUM, 
P A R O T I D  F L U I D  AN0 U R I N E  I N  WEIGHTLESS STATE 
A 6 6 - 1 3 3 4 7  
B I O L O G I C A L  CHARACTERISTICS AN0 P H Y S I C A L  C O N D I T I O N S  
OF SPACE FLIGHTS,  SUCH A S  LOW PRESSURE, I O N I Z I N G  
R A O I A T I O N ~  NOISE,  ACCELERATION, WEIGHTLESSNESS, 
A R T I F I C I A L  ATMOSPHERE, F E E D I N G  PROBLEMSt ETC 
A 6 6 - 1 4 0 6 6  
PHYSIOLOGICAL PROBLEMS OF WEIGHTLESSNESS 
D I S C U S S I N G  MOTION SICKNESSI F L U I D  VOLUME CONTROL 
AN0 CHRONIC EFFECTS ON CIRCULATORY SYSTEM 
A 6 6 - 1 4 0 7 1  
P H Y S I C A L  ATROPHY PREVENTION I N  PROCTRACTEO 
WEIGHTLESSNESS, D I S C U S S I N G  P H Y S I C A L  F I T N E S S  
MAINTENANCE DURING SPACE F L I G H T  
A 6 6 - 1 4 0 1 2  
VESTIBULAR SICKNESS S U S C E P T I B I L I T Y  UNDER 
C O N D I T I O N S  OF WEIGHTLESSNESS A 6 6 - 1 4 0 8 2  
HEART AN0 BREATHING RATE AN0 ELECTROENCEPHALO- 
GRAPHIC RESPONSES OF RATS DURING 
WEIGHTLESSNESS A 6 6 - 1 4 0 8 3  
A V O I D I N G  MUSCULAR ATROPHY AN0 HEMOGLOBIN LOSS I N  
PROTRACTED WEIGHTLESSNESS THROUGH P H Y S I C A L  
EXERCISE A 6 6 - 8 0 1 5 8  
EFFECT OF WEIGHTLESSNESS ON PHYSIOLOGICAL STATE OF 
HUMAN ORGANISM DURING PARABOLIC FLIGHTS.  
A 6 6 - 8 0 1 7 2  
CHANGES I N  FUNCTION AN0 RECIPROCAL A C T I O N  OF 
VESTIBULAR APPARATUS COMPONENTS, O T O L I T H S  AN0 
CUPULA, OF MAN DURING G R A V I T A T I O N A L  CHANGES 
I N C L U D I N G  WEIGHTLESSNESS A 6 6 - 8 0 3 0 2  
R E A C T I O N  TO WEIGHTLESSNESS OF ASTRONAUTS 
P A R T I C I P A T I N G  I N  VOSTOK F L I G T S  I 1  TO V I  
I N C L U S I V E L Y  A 6 6 - 8 0 3 7 3  
B I O E L E C T R I C  RECORDINGS OF MALE SUBJECTS SUBJECTED 
TO WEIGHTLESSNESS - I N D I C E S  OF P H Y S I O L O G I C A L  
FUNCTIONS - ELECTROENCEPHALOGRAM / EEG/r  AN0 
V E S T I B U L A R  COOROINATION REACTIONS 
J P R S - 3 3 1 1 5  N 6 6 - 1 2 2 7 3  
SUMMARY OF PROGRAM FOR MONITORING B R A I N  FUNCTION 
AN0 PERFORMANCE I N  PRIMATE UNDER PROLONGED 
WEIGHTLESSNESS 
NASA-CR-68413 N 6 6 - 1 3 0 8 9  
MEASUREMENT OF O T O L I T H  A C T I V I T Y  AS I N D I C A T E D  BY 
OCULAR COUNTERROLLING I N  RESPONSE TO BODY 
T I L T  W I T H I N  FORCE F I E L O  OF ZERO G *  ONE-HALF Gv 
AN0 STANDARD G - EXTRALABYRINTHINE FACTORS 
NASA-CR-68391 N 6 6 - 1 3 0 9 7  
__.,.vl. r n s i c n l ~  PUK LHEW STATIONS AS RELATED TO 
CREW MEMBER EGRESS FROM S I N G L E  PLACE P I L O T  
S T A T I O N  I N  WEIGHTLESS ENVIRONMENT - HUMAN 
ENGINEERING AN0 F L I G H T  DYNAMICS 
AFFOL-TR-65-148 N66-  13918 
REVIEW OF L I F E  SUPPORT PROBLEMS I N  SPACE - FOOD, 
WATER, OXYGEN, WEIGHTLESSNESS, AN0 ACCELERATION 
FTO-TT-65-601/1&4 N 6 6 - 1 4 0 2 8  
WATER IMMERSION TECHNIQUE FOR S I M U L A T I N G  ZERO 
GRAVITY M O B I L I T Y  PERFORMANCE OF ASTRONAUT I N  
PRESSURIZED SPACESUIT 
NASA-TN-0-3054 N 6 6 - 1 4 1 5 1  
n c r r r . .  r-.--- - 
WEIGHTLESSNESS S I M U L A T I O N  
OBSERVATIONS ON HEART RATES AN0 CAROIOOYNAMICS 
DURING PROLONGED WEIGHTLESSNESS, D I S C U S S I N G  
IMMERSION EXPERIMENT ON ANIMALS 
A 6 6 - 1 4 0 7 3  
ELECTROCAROIOGRAM A N 0  BLOOD PRESSURE OF R A B B I T  
DURING PROLONGED WEIGHTLESSNESS SIMULATED BY 
IMMERSION METHOD A 6 6 - 8 0 1 9 2  
WETTING 
EFFECTS OF WETTING ON CUTANEOUS V U L N E R A B I L I T Y  
A 6 6 - 8 0 2 6 0  
X - _  
X-RAY 
EFFECTS OF I O N I Z I N G  X- AN0 GAMMA R A D I A T I O N  ON 
OEOXYR180NUCLEIC A C I D  
EUR-2471.F N 6 6 - 1 4 0 9 2  
X-RAY I R R A O I A T I O N  
P A R T I A L  C A N I N E  BODY EXPOSURE TO I O N I Z A T I O N  
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D I A G N O S T I C  TECHNIQUES 
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N A T I O N A L  AERONAUTICS AN0 SPACE ADMINISTRATION. 
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PRESSURIZED SPACESUIT  
NASA-TN-0-3054 N 6 6 - 1 4 1 5  1 
N A T I O N A L  AERONAUTICS AN0 SPACE A O M I N I S T R A T I O N t  
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I N V E S T I G A T I V E  AN0 AUTOMATIC CONTROL DATA 
PROCESSING APPLICATIONS I N  B IOASTRONAUTICS 
N 6 6 - 1 2 2 2 0  
SENSORS FOR PHYSIOLOGICAL I N V E S T I G A T I O N S  UNDER 
SPACE F L I G H T  CONDIT IONS - BIOASTRONAUTICS 
N 6 6 - 1 2 2 2 1  
OESIGNI CAL IBRATION,  AN0 SENSOR CONSTRUCTION OF 
AUTOMATIC EQUIPMENT FOR ANALYZING 
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N 6 6 - 1 2 2 2 2  
RESTORATION OF CONTRACTIL ITY ,  RESUMPTION OF 
HEMOOYNAMICS, AND TRANSPLANTATION PROSPECTS I N  
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X-RAY I R R A D I A T I O N  OF DOGS AN0 RATS 
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N 6 6 - 1 2 4 6 0  
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AN0 EAR PROTECTION D E V I C E S  FOR P I L O T S  A N 0  GROUND 
CREWS 
NASA-TT-F-9799 
EFFECT OF L I G H T  ON LOWER PLANT REPRODUCTION 
NASA-TT-F-9742 N66-  1340 1 
METABOLISM AN0 ENERGY EXCHANGE BALANCE TESTS I N  
R E S P I R A T I O N  CALORIMETER TO DETERMINE R E L A T I O N  
BETWEEN BODY TEMPERATURE A N 0  FLUCTUATIONS OF 
OTHER BODY FUNCTIONS 
NASA-TT-F-9796 
N ASA SPACE B IOLOGY PROGRAM - EXOBIOLOGY, 
ENVIRONMENTAL AN0 BEHAVIORAL BIOLOGY, MOLECULAR 
BIOLOGY AN0 INSTRUMENTATIONV F L I G H T  PROGRAMS, 
AN0 MANNED SPACE F L I G H T  
NASA-TM-X-57051 N 6 6 - 1 3 8 9 9  
ANNOTATED B I B L I O G R A P H Y  OF AEROSPACE M E D I C I N E  AN0 
BIOLOGY W I T H  SUBJECT, AUTHOR, AND CORPORATE 
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AN0 SPACE ENVIRONMENT EFFECTS ON MAN 
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OF I N D I C E S  W I T H  EACH OTHER 
NAS M-9 3 1  N 6 6 - 1 2 3 8 0  
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AN0 STANDARD G - EXTRALABYRINTHINE FACTORS 
NASA-CR-68391 N 6 6 - 1 3 0 9 7  
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HORIZONTAL I N  NORMAL AN0 INNER EAR D E F E C T I V E  
SUBJECTS DURING PROLONGED ROTATION 
NASA-CR-60659 N 6 6 - 1 3 5 6 0  
A I R  S ICKNESS I N  STUDENT A V I A T O R S  ASSOCIATED W I T H  
PEAKS OF PHYSIOLOGICAL AN0 PSYCHOLOGICAL STRESS 
DURING T R A I N I N G  
NSAM-93Y N 6 6 - 1 3 7 0 0  
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ENVIRONMENT FOR B I O L O G I C A L  RESEARCH 
N 6 6 - 1 2 4 1 9  
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T 10 -2  1339 N 6 6 - 1 3 0 5 1  
I INTRAVENOUS i l \ i J i C T I O N  AND BLOOD O I S T R I B U T I O N  
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REDUCTION OF BACTERIAL  D I S S E M I N A T I O N  FROM HUMANS 
AN0 SURFACE CONTAMINATION BY MICROORGANISMS 
NASA-CR-68090 N 6 6 - 1 2 2 5 0  
S T A T I S T I C A L  A N A L Y S I S  OF HEAT SYNDROME CAUSES - 
ENVIRONMENTAL AND HUMAN FACTORS, AN0 PREVENTION 
AN0 A L L E V I A T I O N  I N  C I V I L  DEFENSE SHELTERS AN0 I N  
EMERGENCY S I T U A T I O N S  
A b 6 2 3 5 7 8  N 6 6 - 1 3 0 0 7  
CARDIOVASCULAR AN0 RESPIRATORY DISEASE I N  FORMER 
F L I G H T  STUDENTS - AEROSPACE M E D I C I N E  
NASA-CR-68541 N66-13  165 
PURDUE UNIV., LAFAYETTE, IND. 
MEDICAL AN0 L I F E  SCIENCES, ELECTRIC POWER SYSTEMS, 
ENERGY CONVERSION* ELECTROMAGNETIC F IELDS,  
COMMUNICATIONt NONLINEAR C I R C U I T S ,  MATERIALS,  
AN0 CONTROL AND INFORMATION SYSTEMS 
AD-622202  N 6 6 - 1 3 7 5 8  
S 
SCHOOL OF AEROSPACE MEDICINE,  BROOKS A F B t  TEX. 
SPACE RAOIOBIOCOGY T R A I N I N G  AN0 OPERATIONS - 
R A D I A T I O N  ZONES AN0 EXPOSURE, B I O L O G I C A L  
EFFECTS R A D I A T I O N ,  DOSE RATES, AN0 RECOVERY 
AMO-TR-65-2 N 6 6 - 1 3 0 0 6  
P A R T I A L  PRESSURE OF OXYGEN AND CARBON O I O X I O E t  
HYHROGEN I O N  CONCENTRATION, HECOGLOBIN 
SATURATIONI AND TEMPERATURE OF DOG BLOOD 
ANALYZE0 U S I N G  D I G I T A L  COMPUTER 
Sku-TR-65-39 N 6 6 - 1 3 2 0 9  
CONTROL OF V E S T I B U L A R  APPARATUS BY CENTRAL NERVOUS 
SYSTEM - PREVENTION OF MOTION SICKNESS - 
AEROSPACE M E D I C I N E  
A D - 6 2 3 6 7 6  N66-  1 4 3 2  0 
STANFORD UNIV.. CAL IF .  
L E A R N I N G  OF PAIRED-ASSOCIATE I T E M S  RELATE0 TO 
DIFFERENT R E P E T I T I V E  REINFORCMENT AN0 TESTING 
SEQUENCES 
T R - 7 6  N 6 6 - 1 3 6 8 9  
SYSTEM DEVELOPMENT CORP., SANTA MONICA, CAL IF .  
D E T E C T I O N  OF COMPOUND MOTION I N  TWO-TARGET 
C O L L I S I O N  P R E D I C T I O N  S I T U A T I O N  
S P - 1 9 4 6 / 0 0 1 / 0 0  N 6 6 - 1 4 0 2  1 
SYSTEMS RESEARCH LABS., I N C - r  DAYTON, OHIO. 
DATA A C Q U I S I T I O N ,  CONVERSION, HANDLING, ANALYSIS,  
AN0 RECORDING SYSTEM FOR PSYCHOPHYSIOLOGICAL 
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AMRL-TOR-64-64 N 6 6 - 1 4 3 1 5  
T 
TECH DEVELOPMENT, 1NC.r DAYTON, OHIO. 
F E A S I B I L I T Y  OF USING ENERGY I N  BREATHING OXYGEN 
WHEN EXPANDED FROM STORAGE PRESSURE TO BREATHING 
U N I T E D  KINGDOM ATOMIC ENERGY AUTHORITY, 
PRESSURE TO POWER O X Y G E N - C I R L U L I T i N G  B L X E P ,  
WATER C I R C U L A T I N G  PUMP 
AMRL-TR-65- 1 2  8 N 6 6 - 1 3 5 9 5  
TELEOYNE SYSTEMS CORP-9 HAWTHORNE, CAL IF .  
ADVANCED CONCEPTS I N  BIOTECHNOLOGY, HUMAN ANALOGS, 
AND B I O N I C S  
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A U S T I N -  
TEX: :b~~~V~tkEG:C! !  CF  AI!F)lTORY SENSORY RESPONSES TO 
S T I M U L I  - AUDITORY INFORMATION PROCESSING 
NASA-CR-68881 N 6 6 - 1 3 9 9 0  
THOMPSON RAM0 WOOLDRIDGEt INC., CLEVELAND, 
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UNITED KINGDOM ATOMIC ENERGY AUTHORITY, 
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METABOLISM AN0 EXCRETION OF CESIUM, FHOSPHORUSI 
PLUTONIUM. T R I T I U M  AN0 RADIATION,  STRONTIUM. 
SULFUR, T R I T I U M  AN0 URANIUM FROM HUMAN BODY 
N 6 6 - 1 2 6 8 6  
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MODEL OF VESTIBULAR APPARATUS DEMONSTRATING I T S  
FUNCTIONS UNDER C O N D I T I O N S  OF V A R I A B L E  
G R A V I T A T I O N A L  F I E L D  A66-BO327 
P H Y S I O L O G I C A L  DATA FOR EVALUATION OF HEALTH AND 
WORK C A P A B I L I T Y  OF ASTRONAUT DURING O R B I T A L  
F L I G H T S  A 6 6 - 8 0 3 6 9  
I N V E S T I G A T I V E  AND AUTOMATIC CONTROL DATA 
PROCESSING APPLICATIONS I N  BIOASTRONAUTICS 
N 6 6 - 1 2 2 2 0  
SENSORS FOR PHYSIOLOGICAL I N V E S T I G A T I O N S  UNDER 
SPACE F L I G H T  CONDITIONS - BIOASTRONAUTICS 
N 6 6 - 1 2 2 2  1 
P H Y S I O L O G I C A L  RESPONSES TO AN0 B I O L O G I C A L  EFFECTS 
OF SPACE F L I G H T  STRESS - ASTRONAUT PERFORMANCE 
ANL-TRANS-209 N 6 6 - 1 3 5 2 0  
GEOEONt J- -. .- - 
i n n c c  I N U t P t N D E N T  SYSTEMS OF MATRIX EQUATIONS FOR 
SOLVING TRANSFER FUNCTION OF MULTIPARAMETER L I N E A R  
SYSTEM HANDLING B Y  HUMAN OPERATOR 
A 6 6 -  12699 
GELFANOi  R e  
BREATH BY BREATH MEASUREMENT OF RESPIRATORY 
FUNCTIONS - INSTRUMENTATION AND A P P L I C A T I O N S  
~66-a0240 
G E N I N i  A. M. 
A R T I F I C I A L  ENVIRONMENT I N  MANNED SPACECRAFT FOR 
PRESERVING HUMAN L I F E ,  COMPARING PHYSICAL,  
CHEMICAL AND B I O L O G I C A L  PROCESSES 
A 6 6 - 1 4 0 7 9  
P R I N C I P L E S  FOR CREATING SYSTEMS CAPABLE OF 
M A I N T A I N I N G  OPTIMUM CONDITIONS I N  SPACE CAPSULE 
ENVIRONMENT A 6 6 - 8 0 1 9 0  
GEORGE, H. C. 
H I G H  A L T I T U D E  F L Y I N G  I N  M I L I T A R Y  A I R  TRANSPORT 
S E R V I C E  AND PROTECTIVE MEASURES FOR P I L O T  
A 6 6 - 8 0 3 3 8  
G E O R G I E V S K I I t  V. S. 
E I G H T  HOUR I S O L A T I O N  AND H Y P O K E N I S I A  EFFECT ON 
BIOCHEMICAL AND P H Y S I O L O G I C A L  I N D I C E S  I N  MAN 
A 6 6 - 8 0 2 9 9  
CHANGES I N  PHYSIOLOGICAL AN0 B I O C H E M I C A L  STATE OF 
MAN AFTER EXPOSURE TO SMALL CONCENTRATIONS OF 
CARBON MONOXIDE - HEART FUNCTIONI R E S P I R A T I O N  AND 
CHOLINESTERASE BLOOD L E V E L  A 6 6 - 8 0 3 0 4  
GERASIMOVA, G. K.  
A N I M A L  STUDY - B I O L O G I C A L  EFFECT OF H I G H  ENERGY 
PROTONS I N  M U L T I P L E  I R R A O I A T I O N  
N 6 6 - 1 2 4 5 4  
B I O L O G I C A L  EFFECTS OF H I G H  ENERGY PROTONS ON 
DOGS AND WHITE RATS N 6 6 - 1 2 4 5 5  
GERNANOT, 8. E. 
PROLONGED HOT OR COLD S T I M U L A T I O N  EFFECTS ON EYE 
MOVEMENTS, V E S T I B U L O S P I N A L ,  AND SEGMENTAL S P I N A L  
A C T I V I T I E S  I N  MONKEYS 
NASA-CR-68266 N 6 6 - 1 2  177 
GERSHENOVICH, 2. S. 
O X I O A T I O N  AND PHOSPHORYLATION CORRELATION I N  B R A I N  
T I S S U E S  DURING OVERCOOLING AND REWARMING I N  
EXPERIMENTAL ANIMALS. A 6 6 - 8 0 1 7 0  
GILBERT, R. 
INFLUENCE OF PROPRIOCEPTOR I N  VENTILATORY RESPONSE 
TO EXERCISE A 6 6 - 8 0 2 2 3  
G I L L I N G H A H t  K. K. 
CONTROL OF VESTIBULAR APPARATUS BY CENTRAL NERVOUS 
SYSTEM - PREVENTION OF MOTION SICKNESS - 
AEROSPACE M E D I C I N E  
A b 6 2 3 6 7 6  N 6 6 - 1 4 3 2 0  
G I N 6 R A S s  G. 
STUDY OF MODE OF A C T I O N  OF 3- /4 -CHLOROPHENYL/ - l t  
1-OIMETHYLUREA ON PHOTOSYNTHESIS AND OXYGEN 
PRODUCTION I N  CHLORELLA PYRENOIOOSA AS FUNCTION OF 
A 6 6 - 8 0 2 9 0  L I G H T  AND TEMPERATURE 
GINZBURG, 1. SH. 
EFFECT OF E L E V A T E 0  INTRAPULMONARY PRESSURE ON 
R E S P I R A T I O N  A N 0  C I R C U L A T I O N  
F T D - T T - 6 5 - 1 5 4 / l t 2  N 6 6 - 1 2 3 8 7  
GITELZDNI  I -  I .  
I L L U M I N A T I O N  AND C E L L  D E N S I T Y  EFFECTS ON GROWTH 
RATE OF CHLORELLA V U L G A R I S  CULTURE 
A 6 6 - 8 0 4 0 0  
G I U R O Z H I A N t  A- A -  
S P A T I A L  O R I E N T A T I O N  DISTURBANCES AND VEGETATIVE 
DISORDERS OCCURRING I N  COSMONAUTS DURING SPACE 
F L I G H T  DUE TO DISTURBANCES I N  P H Y S I O L O G I C A L  
I N T E R P L A Y  OF SENSING MECHANISMS GOVERNING SPACE 
PERCEPTION A 6 6 - 1 4 0 8 4  
GODBEY. A-  L. 
A I R S I C K N E S S  I N  STUDENT AVIATORS DURING F L I G H l  
T R A I N I N G  AS RELATED TO V E S T I B U L A R  AND V I S U A L  
S T I M U L I  AND A N X I E T Y  A 6 6 - 8 0 2 0 6  
A I R  S I C K N E S S  I N  STUDENT A V I A T O R S  ASSOCIATED W I T H  
PEAKS OF P H Y S I O L O G I C A L  AND PSYCHOLOGICAL STRESS 
D U R I N G  T R A I N I N G  
NSAM-939 N 6 6 - 1 3 7 0 0  
GOLOBLITHI S. A. 
METABOLIC S T U D I E S  OF ENERGY DENSE COMPOUNDS FOR 
AEROSPACE N U T R I T I O N  
AMRL-TR-64-121 N 6 6 - 1 3 5 9 4  
GOLOEN. P. M. 
HAZARDS TO HUMAN EAR FROM SHOCK WAVES OF H I G H  
ENERGY E L E C T R I C  DISCHARGES 
AWRE-E-1/65 N 6 6 - 1 3 7  11 
GOLENHOFEN, K. 
THERMOREGULATION RESPONSES OF HUMAN MUSCULATURE 
T O  SUDDEN COOLING AND TO EMOTIONAL STRESS 
A 6 6 - 8 0 3 4 4  
GOLOVKINA, A. V. 
COMBINED ACCELERATION. V I B R A T I O N ,  AND R A D I A T I O N  
EFFECTS ON M I T O T I C  A C T I V I T Y  OF BONE MARROW C E L L S  
I N  M I C E  666-6031 9 
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. PERSONAL AUTHOR I N D E X  HAMMONOI S. E. 
EFFECT OF V I B R A T I O N  ON C E L L  D I V I S I O N  I N  BONE 
MARROW OF MOUSE N 6 6 - 1 3 7 9 1  
GOLUBKOVA, 8. Me 
ULTRAVIOLET R A D I A T I O N  EFFECTS ON VARIOUS FLOWERING 
PLANTS UNDER NEAR SPACE C O N D I T I O N S  SUCH AS ARCTIC 
AND H I G H  A L T I T U D E  A 6 6 - 8 0 3 2 4  
GORBOV, F. D. 
EXPERII  
COSMONAUTS A 6 6 - 8 0 2 9 8  
MENTAL PSYCHOLOGICAL E X A M I N A T I O N  OF 
GOURVES, P. 
HYPOGLYCEMIA I N  F L Y I N G  PERSONNEL - CASE H I S T O R I E S  
A 6 6 - 8 0 3 5 8  
GRACHEVt V. I .  
R E L A T I V E  B I O L O G I C A L  EFFECT OF PROTONS I N  
FRACTIONAL I R R A D I A T I O N  COMPARE0 WITH M U L T I P L E  
X-RAY I R R A D I A T I O N  OF DOGS AND RATS 
N 6 6 - 1 2 4 5 9  
GRAEVSKI I ,  E. IA. 
BIOCHEMICAL EVIDENCE OF S I M I L A R I T Y  OF R A D I A T I O N  
PROTECTION MECHANISMS OF CYSTAMINE, CYSTEAMINE, 
SEROTININ,  AND ANOXIA I N  ALBINO MICE 
A 6 6 4 0 1 6 9  
GRAHAMt C. H. 
S P E C I F I C A T I O N  OF STIMULUS C O N D I T I O N S  FOR V I S U A L  
SPACE PERCEPTION I N  TERMS OF MONOCULAR AND 
BINOCULAR CUES A 6 6 - 1 3 7 9 5  
V I S U A L  PERCEPTION OF FORMS AND RELEVANT FACTORS 
A 6 6 - 1 3 7 9 6  
V I S U A L  PERCEPTION OF REAL AND APPARENT MOVEMENTI 
NOTING CUES AND THRESHOLD A 6 6 - 1 3 7 9 7  
GRANDPIERRE, R e  
HEART AN0 BREATHING RATE AND ELECTROENCEPHALO- 
GRAPHIC RESPONSES OF RATS DURING 
WEIGHTLESSNESS A 6 6 - 1 4 0 8 3  
ELECTROENCEPHALOGRAPHIC RESPONSES AND CHANGES I N  
ELECTRIC P O T E N T I A L S  I N  NECK MUSCLES OF RAT DURING 
SHORT PERIODS OF WEIGHTLESSNESS 
A 6 6 - 8 0 1 6 1  
GRAUL, E. H. 
B I D L O G I C A L  STRESSES OF MANNED SPACE F L I G H T  I N  
L I M I T I N G  F L I G H T  DURATION, NOTING I S O L A T I O N  EFFECT 
A 6 6 - 1 3 5 0 7  
G R A Y B I E L i  A-  
VESTIBULAR SICKNESS S U S C E P T I B I L I T Y  UNDER 
CONDIT IONS OF WEIGHTLESSNESS A 6 6 - 1 4 0 8 2  
V A L I D I T Y  OF OCULOGRAVIC I L L U S I O N  AS S P E C I F I C  
:::D:CSTO!? OF QTnl TTH FUNCTION A 6 6 - 8 0 2 0 0  
MEASUREMENT OF O T O L I T H  A C T I V I T Y  AS I N D I C A T E 0  BY 
OCULAR COUNTERROLLING I N  RESPONSE TO BODY 
T I L T  W I T H I N  FORCE F I E L O  OF ZERO G, ONE-HALF G, 
AND STANDARD G - E X T R A L A B Y R I N T H I N E  FACTORS 
NASA-CR-68391 N 6 6 - 1 3 0 9 7  
OCULOGRAVIC I L L U S I O N  - PERCEPTION OF V I S U A L  
HORIZONTAL I N  NORMAL AND I N N E R  EAR DEFECTIVE 
SUBJECTS DURING PROLONGED ROTATION 
NASA-CR-68659 N 6 6 - 1 3 5 6 0  
COMPARISON OF EFFECTIVENESS OF A N T I M O T I O N  SICKNESS 
DRUGS TESTED I N  HUMAN CENTRIFUGE 
NASA-CR-68858 N66-  13 8 3  3 
GREENE, N. D. 
THERHAL AND ELECTRIC C O N D U C T I V I T Y  OF BODY F L U I D S  
AND T I S S U E S  
GLR-37 N66-12  5 9 2  
GREENLEAF, J. € 0  
WATER CONSUMPTION B Y  MAN I N  WARM ENVIRONMENT 
ANALYZED S T A T I S T I C A L L Y  AND RELATED TO METABOLIC 
V A R I A B L E S  6 6 6 - 8 0 2 1 6  
GRIGORYEV. YU. Go  
R A D I A T I O N  EFFECTS UNDER SPACE F L I G H T  CONDIT IONSt  
D O S I M E T R I C  CONTROL, AND ADMISSABLE R A D I A T I O N  
N 6 6 - 1 2 4 5 2  LEVEL DETERMINATION 
B I O L O G I C A L  EFFECT OF D IFFERENT DOSES OF I O N I Z I N G  
R A D I A T I O N  ON VESTIBULAR APPARATUS 
N 6 6 - 1 2 4 5 8  
COMPARISON OF B IOLOGICAL EFFECTS OF PROTON, 
RATS N 6 6 - 1 2 4 6 0  
X-RAY, AND GAMMA I R R A D I A T I O N S  ON DOGS AND WHITE 
GRINSS, W. W. 
AUTONOMIC COMPONENTS OF HUMAN ORIENTING BEHAVIOR 
IN 'RESPONSE TO WHITE N O I S E  A 6 6 - 8 0 2 7 5  
GRISHINA, I .  S. 
PROLONGED H Y P O K I N E S I A  EFFECT ON ACCELERATION 
TOLERANCE OF HUMAN A 6 6 - 8 0 3 1 6  
GUDA, V -  A -  
SPACE RADIATION-RELATIVE BIOLOGICAL EFFECTIVENESS 
AN0 PROBLEMS OF S H I E L D I N G  OURING MOON M I S S I O N  
A 6 6 - 8 0 3 1 0  
GUDZ. P. Z. 
BLOOD SUPPLY OF EXTREMITY MUSCLES DURING INTENSE 
PHYSICAL WORK I N  ALBINO RATS A 6 6 - 8 0 1 7 4  
GULTYAYAV, P. A. 
EFFECT OF R E P L A C I N G  ATMOSPHERIC NITROGEN BY 
HELIUM ON DEVELOPMENT OF CHICK EMBRYOS 
J P R S - 3 2 9 0 5  N 6 6 - 1 2 2 9 9  
GUROVSKI I r  N. N. 
SIMULATORS USED I N  T R A I N I N G  ASTRONAUTS FOR 
SPACEFLIGHT A 6 6 - 8 0 2 9 6  
B A S I C  P R I N C I P L E S  OF SPECIAL  T R A I N I N G  OF ASTRONAUTS 
BY S IMULATION OF SPACE F L I G H T  FACTORS 
A 6 6 - 8 0 2 9 7  
GURTNER, G. 
PRESSURE FLOW RELATIONSHIP  OF AIRWAYS I N  S I T T I N G  
SUBJECT UNDER NORMAL CONDITIONS, IMMERSED I N  WATER 
TO NECK LEVEL,  AND DURING NEGATIVE PRESSURE 
BREATHING S U F F I C I E N T  TO REDUCE LUNG VOLUME AS 
DURING IMMERSION. A 6 6 - 8 0 2 3 6  
GURVlCHt  A. M. 
HETEROGENOUS CHARACTER OF SLOW WAVES OF DELTA 
RHYTHM OCCURRING DURING ANOXIC C L I N I C A L  DEATH AND 
REANIMATION I N  DOGS A66-E0352  
H 
HAGEM. Ne S- 
FORTRAN COMPUTER PROGRAM FOR EVALUATION OF POST 
I R R A D I A T I O N  SURVIVAL  T I M E S  - ANIMAL STUDY 
UCLA-12-573 N 6 6 - 1 2 9 1 7  
HAIST.  R. E. 
EFFECT OF GLUCAGON ON BLOOD SUGAR AND INORGANIC 
PHOSPHORUS LEVELS iN NGR#GTHERu!C ANn HYPOTHERMIC 
RATS A 6 6 - 8 0 2 4 5  
HALCOMB, C. G. 
ORGANISMIC VARIABLES FROM PERSONALITY AND 
I N T E L L I G E N C E  TESTS AS PREDICTORS OF V I G I L A N C E  
BEHAVIOR A 6 6 - 8 0 1 7 8  
HALL. F. G- 
SWEAT CHLORIDE CONCENTRATION AND RATE, METABOLIC 
RATE, S K I N  AND BODY TEMPERATURES OF YOUNG AND OLD 
MALES WALKING I N  DESERT ENVIRONMENT 
A 6 6 - 8 0 2  17 
HALL, I. H- 
SUCCINATE-PROTECTIVE AGENT AGAINST H I G H  PRESSURE 
OXYGEN T O X I C I T Y  I N  RAT A 6 6 - 8 0 3 6 5  
HALL, J. F. 
HANDGEAR I N S U L A T I O N  EFFECTIVENESS OF FREON, 12, 
CARBON D I O X I D E ,  AND HELIUM A 6 6 - 8 0 2 2 7  
HAMMOND, S. E. 
TWO TYPES OF PLUTONIUM EXPOSURE I N  URINE. FECES, 
AN0 BLOOD OF HUMAN BODY, AND EFFECTIVENESS OF 
DIETHYLENETRIAMINEPENTAACETIC A C I D  TREATMENTS 
N 6 6 - 1 2 6 8 5  
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HANOI 0. J. 
A I R S I C K N E S S  I N  STUDENT AVIATORS DURING F L I G H T  
T R A I N I N G  AS RELATED TO V E S T I B U L A R  AN0 V I S U A L  
S T I M U L I  AN0 ANXIETY A 6 6 - 8 0 2 0 6  
A I R  SICKNESS I N  STUDENT A V I A T O R S  ASSOCIATED W I T H  
PEAKS OF PHYSIOLOGICAL AN0 PSYCHOLOGICAL STRESS 
DURING T R A I N I N G  
NSAM-939 N 6 6 - 1 3 7 0 0  
HANSON, J. S. 
A P P L I C A T I O N  OF D I G I T A L  COMPUTATION TECHNIQUES FOR 
ON L I N E  D I S P L A Y  OF PULMONARY NITROGEN WASHOUT AN0 
COMPARISON OF DATA WITH CONVENTIONAL TECHNIQUES 
A 6 6 - 8 0 2 3 1  
HARRIS, C. C. 
NUCLEAR R A D I A T I O N  M E D I C I N E  - METHODS OF RECORDING 
COUNTING RATE 
ORNL-P-1383 ~66-12899 
HARRISON, J- 
PHYSIOLOGICAL ROLE OF ADRENAL MEDULLA I N  PALMAR 
A N H I D R O T I C  RESPONSE TO STRESS A 6 6 - 8 0 2 1 5  
HASELKORN, R. 
H I G H  RESOLUTION ELECTRON MICROSCOPY OF F R A C T I O N  
NASA-CR-68099 N 6 6 - 1 2 1 9 8  
I P R O T E I N  FROM PLANT LEAVES 
HAWKINS, R. 0. 
EFFECT OF GLUCAGON ON BLOOD SUGAR AN0 INORGANIC 
PHOSPHORUS LEVELS I N  NORMOTHERMIC AN0 HYPOTHERMIC 
RATS A 6 6 4 0 2 4 5  
HEGEI J. SI 
ANTIBODY PLAQUE FORMING C E L L S  - K I N E T I C S  OF 
PRIMARY AN0 SECONDARY IMMUNE HEMOLYSIN RESPONSE 
USNROL-897 N 6 6 - 1 4 2 0 7  
HELLSTROH, G. 
GENERATION AN0 TRANSMISSION OF PRESSURE PULSES I N  
TUBULAR SYSTEM IMPACTED B Y  F A L L I N G  STEEL WEIGHT 
RELATED TO IMPACT I N J U R Y  A 6 6 - 8 0 3 4 0  
HENDERSON, H. J. 
EFFECT OF GLUCAGON ON BLOOD SUGAR AND INORGANIC 
PHOSPHORUS LEVELS I N  NORMOTHERMIC AN0 HYPOTHERMIC 
RATS A 6 6 - 8 0 2 4 5  
HENNEBERGER, H. G. C. 
C R I T E R I A  FOR BODY BLOCKS, ANTHROPOMORPHIC DUMMIES, 
AN0 INSTRUMENTATION FOR USE I N  S T A T I C  AN0 
DYNAMIC TESTING OF C I V I L  AIRCRAFT SEAT SYSTEMS 
FAA-ADS-20 N 6 6 - 1 3 9 2 6  
HENRIKSEN, T. 
INDUCED FREE R A D I C A L S  I N  ENZYMES BY ELECTRONS AN0 
HEAVY I O N S  
U C R L - 1 6 3 5 8  N 6 6 - 1 3 9 0 7  
HENZEL, J. He 
V I B R A T I O N  EXPOSURE WITH VARYING PEAK AN0 RMS 
ACCELERATrnU V!Z r K L G L E i i C v  I N  LUW A L T I T U D E  HIGH-  
SPEED F L I G H T  166-1 3355 
AEROSPACE M E D I C I N E  - COMPRESSION D E F O R M I T I E S  
OF THORACIS VERTEBRAE I N  HUMAN TOLERANCE TEST 
DURING EXPOSURE TO SIMULATED ESCAPE SYSTEM 
ROCKET THRUST VECTOR 
A W L - T R - 6 5 - 1 3 4  ~ 6 6 -  12138 5 
HERTIG,  B. A. 
HEART RATE AN0 OUTPUT AN0 BODY TEMPERATURE OF 
A C C L I M A T I Z E D  MALE DURING E X E R C I S E  I N  HOT 
ENVIRONMENT A 6 6 - 8 0 2 1 9  
COMPARISON OF HUMAN RESPONSES TO PULSEO AN0 
UNPULSEO ENVIRONMENTAL HEAT AN0 P H Y S I C A L  EXERCISE 
A 6 6 - 8 0 2 2 2  
H I A T T ,  E. P. 
DYNAMIC ENVIRONMENTAL INFLUENCES ON MAN DURING 
SPACE F L I G H T  COVERING FORCE F I E L D S ,  I N E R T I A L  
FORCES DUE TO ACCELERATION AN0 METHODS OF 
PROTECTION A 6 6 - 1 4 0 7 4  
POSTUREt R E S P I R A T I O N t  AN0 PULMONARY FUNCTION I N  
R E L A T I O N  TO PROLONGED ACCELERATION EXPOSURE I N  
SPACE F L I G H T  A 6 6 - 8 0 1 5 9  
H I C K S *  R. 6. 
HUMAN INTERAREA ELECTROENCEPHALOGRAPHIC PHASE 
R E L A T I O N S H I P S  FOLLOWING SENSORY AN0 I D E A T I O N A L  
S T I M U L I  ~66 -80277  
HIGUCHI ,  1. 
MECHANOELASTIC PROPERTIES OF C O R N I F I E D  E P I T H E L I U M  
AS AFFECTED B Y  VARIOUS SOLVENT AND SOLUTION 
A 6 6 - 8 0 2 5 8  ENVIRONMENTAL CHANGES 
HOHLE. R. H. 
DETECTION OF V I S U A L  S I G N A L  WITH LOW BACKGROUND 
NO1 SE A 6 6 - 8 0 2 6 7  
HORNSETH, J. P. 
MANUAL CONTROL O F  PULSE FREQUENCY MODULATED 
REACTION CONTROL 
AMRL-TR-65- 145 N66-  13 596 
HORTON, BI 0. 
MECHANISM, PREVENTION AN0 TREATMENT OF OXYGEN 
T O X I C I T Y  I N  CENTRAL NERVOUS SYSTEM, NOTING 
ACETYLCHOLINESTERASE A C T I V I T Y  A 6 6 - 1 3 3 4 6  
MECHANISM OF I N  V I V O  RBC DAMAGE B Y  OXYGEN, NOTING 
EFFECT ON C A N I N E  ERYTHROCYTES ~66-13348 
HORVATH, 5. H. 
THERMOREGULATORY METABOLIC RESPONSE OF COLD AN0 
HEAT EXPOSED SQUIRREL MONKEYS / S A l M I R I  SCIUREA/  AS 
COMPARED TO S I M I L A R L Y  TREATED RODENTS 
A 6 6 - 8 0 2 2 5  
HOUOAS, Y. 
FRENCH DEVELOPED PROTECTIVE CLOTHING FOR F L Y I N G  
PERSONNEL AGAINST H I G H  ENVIRONMENTAL TEMPERATURES 
A 6 6 - 8 0 3 6 0  
HOYARO. P. 
ASTRONAUT P H Y S I O L O G I C A L  RESPONSES TO SPACE F L I G H T  
C O N D I T I O N S  MEASURED FOR C L I N I C A L  OR EXPERIMENTAL 
PURPOSES A 6 6 - 1 4 0 9 1  
HOW€* R. M. 
HUMAN PERFORMANCE CHARACTERISTICS I N  MANUAL 
CONTROL TASKS, AN0 TECHNIQUES FOR DATA A N A L Y S I S  
AN0 SYSTEMS S I M U L A T I O N  
NASA-CR-68981 N 6 6 - 1 4 2 9 0  
HOWLAND, J. Y. 
PULSEO MICROWAVE I R R A D I A T I O N  OF DOGS NOTING BODY 
WEIGHT, RECTAL TEMPERATURE AN0 HEMATOLOGIC 
RESPONSE A 6 6 - 1 3 3 5 1  
H S I A ,  Y. 
PHOTOCHEMISTRY O F  V I S I O N  I N C L U D I N G  
SPECTROPHOTOMETRIC A N A L Y S I S  OF RHODOPSIN O P T I C A L  
D E N S I T Y *  ABSORBANCE A N 0  QUANTUM E F F I C I E N C Y  
A 6 6 - 1 3 7 8 9  
..C.l L.-n. 
BIOENERGETIC S T U D I E S  OF ENERGY TRANSFERS, 
THERMODYNAMICS, AN0 ENTROPY I N  L I V I N G  ORGANISMS 
N66- 12 63 1 
HU. S.-H- 
DEVELOPMENT OF CYBERNETICS AS SCIENCE TO PRODUCE 
P R A C T I C A L  MACHINES AN0 TO B E N E F I T  S O C I E T Y  - 
COMMUNIST C H I N A  N 6 6 - 1 2 7 5 2  
HULSE, E. V. 
B I O L O G I C A L  HAZARDS OF R A D I A T I O N  EXPOSURE OF MAN I N  
SPACE D I S C U S S I N G  RECOVERY, DELAYED EFFECT, I N J U R Y  
A66-  1407 8 TREATMENT AN0 DOSE 
HUNTINGTON, J .  M. 
C R I T I C A L  F L I C K E R  F U S I O N  FREQUENCY AS F U N C T I O N  OF 
EXPOSURE T I M F  I N  TWO D I F F E R E N T  AGE GROUPS 
HUTCHINS, C. W., JR. 
MOTION S I C K N E S S  H I S T O R Y  R E L A T I O N  TO A T T R I T I O N  FROM 
F L I G H T  T R A I N I N G  I N  PENSACOLA MOTION SICKNESS 
A 6 6 - 1 2  364 Q U E S T I O N N A I R E  
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A 6 6 - 8 0 3 8 9  
P A R T I A L  PRESSURE 
SHOCK. N- Y. 
INFLUENCE OF AGE ON CARDIOVASCULAR AN0 RENAL 
RESPONSES TO T I L T I N G  A 6 6 - 8 0 2 1 3  
SHUPLIAKOV, V. S. 
AUTOMATIC RECORDING A N 0  PROCESSING OF DATA 
RFGAROING A R T I C U L A T I O N  OF SPEECH ~ 
A 6 b - 8 0 3 9 2  
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. PERSONAL AUTHOR INDEX STEVENSON, J. A. F. 
d 
S I C I L I A N I .  F. A. 
LANDING TASK AND PILOT ACCEPTANCE OF DISPLAYS FOR 
A I A A  PAPER 6 5 - 7 2 2  ~ 6 6 - 1 2 5 7 9  
LANDING I N  REDUCE0 WEATHER MINIMUMS 
OKO, F a  IA .  
I L L U M I N A T I O N  AN0 CELL  OENSITY EFFECTS ON GROWTH 
f l y :  C.C CYL9RELLA VULGARIS CULTURE 
i 6 6 - B O 4 0 C  
EGELt  A. I. 
RELATIONSHIP  BETWEEN ANTISUBMARINE HELICOPTER 
TEAM PERFORMANCE AN0 COMMUNICATIONS FLOW W I T H I N  
TEAM DURING SIMULATED ATTACK 
NAVTRADEVCEN- 1537- 1 N 6 6 - 1 3 9 7  2 
LVERMAN, 6. 
CHARACTERISTICS OF L I P 1 0  M O B I L I Z A T I O N  AN0 
PERIPHERAL D I S P O S I T I O N  I N  AGE0 I N D I V I D U A L S  
A66-8 0 28 3 
SILVESTROV, M- Ma 
SIMULATORS USE0 I N  T R A I N I N G  ASTRONAUTS FOR 
SPACEFLIGHT A 6 6 - 8 0 2 9 6  
SIMONSON, E. 
C R I T I C A L  F L I C K E R  FUSION FREQUENCY AS FUNCTION OF 
EXPOSURE T I M E  I N  TWO DIFFERENT AGE GROUPS 
A 6 6 - 8 0 2 8 5  
SIMPURA, S. F. 
PROLONGED HYPOKINESIA  EFFECT ON ACCELERATION 
TOLERANCE OF HUMAN A 6 6 - 8 0 3 1 6  
H I S T O L O G I C A L  CHANGES I N  OVARIES AN0 RESISTANCE TO 
TRANSVERSE ACCELERATION REVEALED BY CARDIOVASCULAR 
AND RESPIRATORY A C T I V I T Y  OF YOUNG FEMALE MONKEYS 
A 6 6 - 8 0 3 7 8  
S IPPLE,  J. H. 
INFLUENCE OF PROPRIOCEPTOR I N  VENTILATORY RESPONSE 
TO EXERCISE A 6 6 - 8 0 2 2 3  
S I R I I  W. E. 
ERYTHROPOIETIN,  A C T I V I T Y I  BLOOD, AN0 PHYSIOLOGICAL 
RESPONSES TO SEVERE HYPOXIA I N  MAN 
A 6 6 - 8 0 2 1 4  
S I S A K I A N ,  N. M e  
TECHNOLOGICAL AN0 B I O L O G I C A L  CONTRIBUTIONS OF 
S O V I E T  UNION TO SPACE EXPLORATION 
A 6 6 - 8 0 1 5 5  
SISHCHENKO, 5. V. 
U L T R A V I O L E T  R A D I A T I O N  EFFECTS ON VARIOUS FLOWERING 
PLANTS UNDER NEAR SPACE C O N D I T I O N S  SUCH AS ARCTIC 
AN0 H I G H  A L T I T U D E  A 6 6 - 8 0 3 2 4  
SLOMAN, K. 
S U i T A t i i i i i Y  0: TEXTUROYETER FOR MEAT TEXTURE 
DESCRIPTION - HARDNESS. COHESIVENESS, 
E L A S T I C I T Y ,  CHEWINESSs AN0 WATER RELEASE OF 
FRESH AN0 FREEZE DEHYDRATED MEATS 
FD-17 N 6 6 - 1 4 0 2 0  
SMILEY,  J. R. 
HYPOXIC H Y P O X I A  AN0 H Y P E R V E N T I L A T I O N  EFFECT ON 
NYSTAGMUS INDUCED BY ANGULAR ACCELERATION 
A66-  1 3 3 5 6  
SUIRENNYY, L. N. 
R A D I A T I O N  EFFECTS UNDER SPACE F L I G H T  C O N O I T I O N S ~  
D O S I M E T R I C  CONTROL, AND ADMISSABLE R A D I A T I O N  
LEVEL D E T E R M I N A T I O N  N 6 6 - 1 2 4 5 2  
D O S I M E T R I C  I N V E S T I G A T I O N S  AND S H I E L D I N G  STUDIES 
U S I N G  SYNCHROCYCLOTRON - I R R A D I A T I O N  OF 
ANIMALS BY H I G H  ENERGY bfROTONS, AN0 R A D I A T I O N  
R E S I S T A N C E  OF P L A S T I C S  N 6 6 - 1 2 4 5  3 
SUIRNOVA, 1. 1. 
DESIGN, C A L I B R A T I O N t  AND SENSOR CONSTRUCTION OF 
AUTOMATIC EQUIPMENT FOR A N A L Y Z I N G  
BALLISTOCARDIOGRAMS - BIOASTRONAUTICS 
N 6 6 - 1 2 2 2 2  
S U I T H t  R. E. 
THERMOREGULATORY METABOLIC RESPONSE OF COLD AND 
HEAT EXPOSED SQUIRREL MONKEYS / S A I M I R I  S C I U R E A I  AS 
COMPARE0 TO S I M I L A R L Y  TREATED RODENTS 
A 6 6 - 8 0 2 2 5  
SMITH, Yo I. 
ACHIEVEMENT I N  PROGRAMMED MATHEMATICS AS FUNCTION 
OF D I F F E R E N T I A L  KNOWLEDGE OF RESULTS 
A 6 6 - 8 0 2 7 2  
SMELL: J. F. 
METABOLISM AND ENERGY t X i H A N 6 E  BALl:;t: TESTS !N 
RESPIRATION CALORIMETER TO DETERMINE R E L A T I O N  
BETWEEN BODY TEMPERATURE AND FLUCTUATIONS OF 
OTHER BODY FUNCTIONS 
NASA-TT-F-9796 N66-  1 3 4 8 4  
SNYDER, F. 
RAPID EYE MOVEMENT STATE /DREAMING/ D I F F E R E N T I A T E D  
B IOLOGICALLY FROM SLEEP AN0 WAKEFULNESS 
A 6 6 - 8 0 1 6 7  
SNYDER, M. W. 
S T A T I S T I C A L  ANALYSIS  OF HEAT SYNDROME CAUSES - 
ENVIRONMENTAL AND HLiMAN FACTORS, AND PREVENTION 
AN0 A L L E V I A T I O N  I N  C I V I L  DEFENSE SHELTERS AN0 I N  
EMERGENCY S I T U A T I O N S  
AD-623578  N 6 6 - 1 3 0 0 7  
SNYDER, R. G. 
HUMAN TOLERANCE L I M I T S  I N  WATER IMPACT, 
I D E N T I F Y I N G  ENVIRONMENTAL AN0 TRAUMA 
CHARACTERISTICS A 6 6 - 1 2 3 5 6  
SOKOLOVA, I. K. 
DOSIMETRIC INVESTIGATIONS AN0 S H I E L D I N G  STUDIES 
USING SYNCHROCYCLOTRON - I R R A D I A T I O N  OF 
ANIMALS BY H I G H  ENERGY PROTONS, AND R A D I A T I O N  
RESISTANCE OF P L A S T I C S  N 6 6 - 1 2 4 5 3  
SOKOLOVA, 0. M. 
BIOCHEMICAL EVIDENCE OF S I M I L A R I T Y  OF R A D I A T I O N  
PROTECTION MECHANISMS OF CYSTAMINE, CYSTEAMINE, 
SEROTININ.  AN0 ANOXIA I N  ALBINO M I C E  
A 6 6 - 8 0 1 6 9  
SOSHIN. 8. A. 
P O S S I B I L I T I E S  OF U T I L I Z A T I O N  OF ELECTRONIC LOGICAL 
SYSTEMS FOR AUTOMATIC MEDICAL CONTROL OF 
SPACECRAFT PERSONNEL A 6 6 - 8 0 3 6 8  
STAHL, W. M. 
GRAVITY EFFECT ON HEMODYNAMIC FACTORS AND SODIUM 
AN0 WATER EXCRETION I N  TWO DOGS SUBJECTED TO 
CHANGE FROM SUPINE TO ERECT P O S I T I O N  AN0 WATER 
IMMERS I O N  A66-  12 3 52 
STANK09 5. A. 
ULTRAVIOLET R A D I A T I O N  EFFECTS ON VARIOUS FLOWERING 
PLANTS UNDER NEAR SPACE CONOITIONS SUCH AS ARCTIC 
AN0 H I G H  A L T I T U D E  A 6 6 - 8 0 3 2 4  
SiAPUET. Y; 
CHANGES I N  SERUM PROTEIN- IODINE IN mEN EXPOSEC 73 
POLAR CLIMATE A 6 6 - 8 0 2 9 3  
STAUBs N-  C. 
K I N E T I C S  OF OXYGEN UPTAKE BY ERYTHROCYTES OF 
DIFFERENT AGES AS RELATED TO RESPIRATORY F U N C T I O N  
OF BLOOD A 6 6 - 8 0 2 2 9  
STEINBUCH, K. 
CYBERNETICS ROLE I N  SPACE F L I G H T  INCLUDING CONTROL 
C I R C U I T S  FOR GUIDANCE AND ELECTRONIC EQUIPMENT 
AUTOMATION AND DEVELOPMENT A 6 6 - 1 3 4 9 5  
COMPARISON OF MANNED AN0 UNMANNED SPACECRAFT 
A 6 6 - 1 4 0 9 2  
STEVENS, P. M. 
HYDRATION OURING BED REST I N  RESPONSE TO LOWER 
BODY NEGATIVE PRESSURE AS RELATE0 TO HANNEO 
SPACE F L I G H T  A 6 6 - 8 0 1 9 5  
DEHYDRATION OF SUBJECTS DURING PROLONGED BED REST 
AS AFFECTED B Y  9 ALPHAFCUOROHYDROCORTISONE 
A 6 6 - 8 0 1 9 6  
STEVENSON, JI A. F. 
F M D  INTAKE, BODY WEIGHT, AND A C T I V I T Y  OF RAT 
EXERCIS ING I N  HOT ENVIRONMENT A 6 6 - 8 0 2 2 0  
1-87 
PERSONAL AUTHOR I N D E X  ? 
STEWART, K. 
COMPARISON OF MEASURE0 LUNG BURDEN I N  ANIMAL 
CASCADE IMPACTOR SAMPLERS 
AWRE-0-29/65 N 6 6 - 1 4 0 9 7  
SPECIES WITH AMOUNTS OF PLUTONIUM COLLECTED B y  
STEWART, W- K. 
NEUROPHYSIOLOGICAL ASPECTS OF MANNED 
EXTRATERRESTRIAL SPACE F L I G H T S  SUCH AS MOTOR 
ETC A 6 6 - 1 4 0 6 5  
RESPONSES B y  SENSORY INPUTS, CORTICAL RESPONSES, 
STONE, 8. J. 
WEIGHT GAIN AND F E E 0  E F F I C I E N C Y  I N  WEANLING, 
HEALTHY P I G  AS AFFECTED BY EXPOSURE TO NEGATIVE 
A I R  I O N I Z A T I O N  FOR DIFFERENT DURATIONS 
A 6 6 - 8 0 4 0 6  
STOUGHTON, R. a. 
TEMPERATURE AN0 HYDRATION FACTORS AFFECTING 
CUTANEOUS BARRIERS TO PENETRATION 
A 6 6 - 8 0 2 6 3  
STRANDELL, T. 
VENTILATION,  HEART RATE, LACTATE FORMATION* AN0 
OXYGEN CONSUMPTION DURING ARM AN0 LEG EXERCISE I N  
SUPINE AN0 S I T T I N G  P O S I T I O N  ~66-a0211 
STRASHNENKD, S. Io 
BIOLOGICAL EFFECTS OF H I G H  ENERGY PROTON AN0 
X-RAY I R R A D I A T I O N  ON HEREDITY STRUCTURES OF 
RATS N 6 6 - 1 2 4 5 7  
STRDBL, W. w. 
HANDGEAR INSULATION EFFECTIVENESS OF FREON 12, 
CARBON O I O X I O E t  AN0 H E L I U M  A 6 6 - 8 0 2 2 7  
STROEM, 6- 
SWEDISH A I R  FORCE PERSONNEL TESTING FOR SOMATIC 
MUSCULAR CAPACITY, ENDURANCE INDEX, ETC 
CLASSIFICATION, APPRAISING eooy OIMENSIONS, 
A 6 6 - 1 4 0 8 7  
STROM, G- 
METHODS FOR SOMATIC C L A S S I F I C A T I O N  OF P I L O T S  OF 
DIFFERENT AGES ACCOROING TO STATUS OF FUNCTIONAL 
MUSCULAR, CIRCULATORY. AN0 RESPIRATORY C A P A C I T I E S  
AS RELATE0 TO T R A I N I N G  A 6 6 - 8 0 1 6 4  
STRYDOMr N o  8. 
SWEAT GLAND FATIGUE A S  REFLECTED B y  SWEAT RATES 
AN0 RECTAL TEMPERATURES DURING EXPOSURE TO HOT 
ENVIRONMENT A 6 6 - 8 0 2 1 0  
STRZHIZHOVSKIYI  A. 0. 
B IOLOGICAL EFFECT OF H I G H  ENERGY PROTON 
I R R A D I A T I O N  ON CORNEAL E P I T H E L I A  OF MICE 
N 6 6 - 1 2 4 5 6  
SULLIVAN, So FI 
ADJUSTMENT I N  NORMAL SUBJECTS OF ARTERIAL  CARBON 
O I O X I O E  TENSION FOLLOWING HYPERVENTILATION. 
XU-6UL3, 
SULZBERGER, M. 8. 
OERMATOLOGICAL CONDIT IONS OF HUMAN S K I N  AS RESULTS 
OF HEAT AN0 HUMIDITY ~ 6 6 - 8 0 2 4 7  
SUNDERMAN, F. W. 
METABOLIC RESEARCH - ATOMIC ABSORPTION 
SPECTROMETRY USE0 FOR MEASURING N I C K E L  I N  
B IOLOGICAL MATERIALS, SERUM CA, MG, A C I D I T Y ,  
AND CONDUCTIVITY - FREEZING P O I N T  METHOD 
NYO- 1397- 1 N 6 6 - 1 2 8 9 8  
SURWILLO, W. Yo 
LEVEL OF S K I N  POTENTIAL  I N  HEALTHY MALES AN0 
EFFECT OF AGE A 6 6 - 0 0 2 8 4  
SUSKINO, R. R. 
EFFECTS OF WETTING ON CUTANEOUS V U L N E R A B I L I T Y  
A 6 6 - 8 0 2 6 0  
SVESHNIKOVI A. A. 
BIOLOGICAL EFFECT OF D I F F E R E N T  DOSES OF I O N I Z I N G  
R A D I A T I O N  ON VESTIBULAR APPARATUS 
N 6 6 - 1 2 4 5 8  
SWARTZI W e  F. 
OPTIMAL CONTROL D I S P L A Y  R E L A T I O N S H I P S  I N  GENERAL 
TRACKING INCLUDING P I L O T I N G  AN0 RADAR TRACKING 
OPERATION A 6 6 - 1 3 3 4 9  
SWEENEYr 8. M. 
B IOLOGICAL CLOCKS AND ENVIRONMENTAL INFLUENCES 
A 6 6 - 8 0 2 0 7  
SYCHKOV, Ma A. 
R A O I A T I O N  EFFECTS UNDER SPACE F L I G H T  CONDITIONS, 
OOSIMETRIC CONTROL, AN0 ADMISSABLE R A D I A T I O N  
LEVEL OETERMI NAT I O N  N 6 6 - 1 2 4 5 2  
OOSIMETRIC I N V E S T I G A T I O N S  AN0 S H I E L D I N G  STUDIES 
U S I N G  SYNCHROCYCLOTRON - I R R A D I A T I O N  OF 
ANIMALS BY H I G H  ENERGY PROTONS* AND R A D I A T I O N  
RESISTANCE OF P L A S T I C S  N 6 6 - 1 2 4 5 3  
SZCZESNIAKI A. 
S U I T A B I L I T Y  OF TEXTUROMETER FOR MEAT TEXTURE 
OESCRIPTION - HARDNESS, COHESIVENESS, 
E L A S T I C I T Y ,  CHEWINESS, AN0 WATER RELEASE OF 
FRESH AND FREEZE DEHYDRATED MEATS 
FD-17 N 6 6 - 1 4 0 2 0  
SZDCS, E. 
RENAL C IRCULATION OF DOG AS AFFECTED BY 
ANGIOTENSIN A 6 6 - 8 0 4 0 4  
T 
TABAKIN,  8.  S. 
A P P L I C A T I O N  OF D I G I T A L  COMPUTATION TECHNIQUES FOR 
ON L I N E  D I S P L A Y  OF PULMONARY NITROGEN WASHOUT AN0 
COMPARISON OF DATA WITH CONVENTIONAL TECHNIQUES 
~ 6 6 - a 0 2 3 1  
TABUSSE. L. 
HYPOGLYCEMIA I N  F L Y I N G  PERSONNEL - CASE H I S T O R I E S  
A 6 6 - 8 0 3 5 8  
SOME ELECTROCAROIOGRAPHIC A 8 N O R M A L I T I E S  AN0 
PHYSICAL F I T N E S S  OF F L Y I N G  PERSONNEL 
A 6 6 - 8 0 3 6 2  
TAKAHASHI, He 
O I S T R I B U T I O N  FUNCTION OF HELIUM CLEARANCE T I M E  
CONSTANT I N  HEALTHY AN0 D I S E A S E 0  LUNGS OF HUMAN 
SUBJECTS A 6 6 - 8 0 2 3 2  
TAKISHIMAL.  T. 
O I S T R I B U T I O N  FUNCTION OF H E L I U M  CLEARANCE T I M E  
CONSTANT I N  HEALTHY AN0 D I S E A S E 0  LUNGS OF HUMAN 
SUBJECTS 
NEW METHOD FOR ANALYSIS  OF O I S T R I B U T I O N  OF 
MECHANICAL T I M E  CONSTANTS I N  LUNG 
A 6 6 - 8 0 2 3 2  
A 6 6 - 0 0 2 3 8  
TALIAFERRO, E. Ha 
HEAT S T P F C C  A!? !:!::A; G E ~ T L I K A I I U N  t F F E C T  UPON 
HUMAN TOLERANCE TO P O S I T I V E  ACCELERATION 
A 6 6 - 1 2 3 5 3  
TANNENBAUM, 5 .  R. 
METABOLIC S T U D I E S  OF ENERGY DENSE COMPOUNDS FOR 
AEROSPACE N U T R I T I O N  
AMRL-TR-64-121 N66-  13594 
TAPLIN ,  Do 
S K I N  DISORDERS DUE TO M I C R O B I A L  I N F E C T I O N S  I N  
M I L I T A R Y  PERSONNEL L I V I N G  I N  TROPICS 
A 6 6 - 8 0 2 6 2  
TARASENKO, A. 6. 
BIOCHEMICAL E V I D E N C E  OF $ l M I L A R I T Y  OF R A D I A T I O N  
PROTECTION MECHANISMS OF CYSTAMINE. CYSTEAMINEI 
SEROTININ .  AN0 A N O X I A  I N  ALBINO MICE 
A 6 6 - 8 0 1 6 9  
TAROOV. V. M. 
A R T E R I A L  PRESSURE, RESPIRATORY RATE, 
ELECTROCARDIOGRAM. AN0 ELECTROENCEPHALOGRAM OF 
Y W N G  MEN DURING SHORT TERM ANGULAR ACCELERATIONS 
A 6 6 - 8 0 3 0 3  
TAUB, Ha 
D I A L  READING A B I L I T Y  OF SPACECRAFT CREW DURING 
PERSONAL AUTHOR I N D E X .  USTIUSHIN,  B- V. 
4 
PROLONGED ACCELERATION AN0 V I B R A T I O N  
AMRL-TR-65-110 N 6 6 - 1 2 3 7 6  
TEMPLEs W. E. 
D I A L  READING A B I L I T Y  OF SPACECRAFT CREW DURING 
PROLONGEO ACCELERATION AND V I B R A T I O N  
AMRL-TR-65-110 N66-12 3 1  6 
TENERY, G. R. 
ENERGY PATTERNS FROM SPACE ACCESSIBLE TO HUMAN 
SENSES THROUGH DATA SENSORS AND INFORMATION 
A C Q U I S I T I O N  A 6 6 - 1 4 0 9 3  
TERRY, J. L. 
COMPARISON OF MEASURED LUNG BURDEN I N  ANIMAL 
SPECIES WITH AMOUNTS OF PLUTONIUM COLLECTED BY 
CASCADE IMPACTOR SAMPLERS 
A WR E-0- 2 9 / 6 5  N 6 6 - 1 4 0 9 7  
TERSKOV, I- A. 
I L L U P I N A T I O N  AN0 CELL  D E N S I T Y  EFFECTS ON GROWTH 
RATE OF CHLORELLA VULGARIS CCiLTiJi3E 
A66-BO400 
THERRIAULTs  D- G. 
METABOLISM OF C A R N I T I N E  I N  MUSCLE OF COLD 
ACCLIMATED RAT 6 6 6 - 0 0 1 5  2 
THOMAS, D. M. C. 
COMPARISON OF MEASURED LUNG BURDEN I N  ANIMAL 
SPECIES WITH AMOUNTS OF PLUTONIUM COLLECTED BY 
CASCADE IMPACTOR SAMPLERS 
AWRE-0-29/65 N 6 6 - 1 4 0 9 1  
THOMAS, R. G. 
F I S S I O N  PRODUCT I N H A L A T I O N  PROGRAM - GAMMA RAY 
DETECTION SYSTEM FOR B I O L O G I C A L  SAMPLES 
L F - 2 8  N66- 12 58 1 
PHYSICAL AN0 P H Y S I O L O G I C A L  PARAMETERS EFFECTING 
RESPIRATORY TRACT DEPOSIT ION N 6 6 - 1 2 6 8 3  
THOMPSONs W. 0. 
BEHAVIORAL EFFECTS I N  RATS OF PROLONGED EXPOSURE 
TO ULTRA H I G H  FREQUENCY R A D I A T I O N  
A 6 6 4 0 2 7 3  
THOMSDN. R. A- E. 
PULSE0 MICROWAVE I R R A D I A T I O N  OF OOGS NOTING BOOY 
WEIGHT, RECTAL TEMPERATURE AN0 HEMATOLOGIC 
RESPONSE A 6 6 - 1 3 3 5 1  
TILLMAN, W. J. 
MECHANOELASTIC PROPERTIES OF C O R N I F I E D  E P I T H E L I U M  
AS AFFECTED BY VARIOUS SOLVENT AND SOLUTION 
ENVIRONMENTAL CHANGES A 6 6 - 8 0 2 5 8  
T I P T O N s  C. M. 
PATELLAR REFLEX T I M E  OF OLD AN0 YOUNG MALE 
SUBJECTS &S ACCECTEF BY EXERCISE 
aO6-8020: 
TOKAREVs IU. N. 
E I G H T  HOUR I S O L A T I O N  AN0 H Y P O K E N I S I A  EFFECT ON 
B I O C H E M I C A L  AND P H Y S I O L O G I C A L  I N D I C E S  I N  MAN 
A 6 6 - 8 0 2 9 9  
CHANGES I N  P H Y S I O L O G I C A L  AN0 B IOCHEMICAL STATE OF 
MAN AFTER EXPOSURE TO SMALL CONCENTRATIONS OF 
CARBON MONOXIDE - HEART FUNCTION, RESPIRATION AND 
CHOLINESTERASE BLOOD L E V E L  A66-BO304 
TORNABENE, T. 
CONTAMINATION OF CARBONACEOUS CHONDRITES BY 
ORDINARY V I A B L E  MICROORGANISMS, I S O L A T I N G  THREE 
TYPES O F  B A C T E R I A  ON VARIOUS METEORITES 
A6b-13339  
TORRI, G. 
PRESSURE FLOW R E L A T I O N S H I P  OF AIRWAYS I N  S I T T I N G  
SUBJECT UNDER NORMAL CONDITIONS, IHMERSEO I N  WATER 
TO NECK LEVEL,  AND OURING N E G A T I V E  PRESSURE 
BREATHING S U F F I C I E N T  TO REDUCE Lu(16 VOLUME AS 
DURING IMMERSION. A b 6 - 8 0 2 3 6  
TREISMAN, M. 
HUMAN E S T I M A T I O N  OF T IME INTERVALS AN0 RELATION TO 
B I O L O G I C A L  RHYTHM A 6 6 - 8 0 2 6 6  
TRITES, 0. K. 
SELF-REPORTEO STRESS-RELATE0 SYMPTOMS AMONG A I R  
TRAFFIC CONTROL S P E C I A L I S T S  / ATCS/ AN0 NON- ATCS 
PERSONNEL A 6 6 - 1 2 3 5 8  
MEASUREMENT, STRUCTURE, AN0 P R E D I C T I O N  OF JOB AN0 
TRAINING PERFORMANCE OF A I R  T R A F F I C  CONTROL 
S P E C I A L I S T S  OF O I F F E R E N T  AGES A b 6 - 8 0 1 9 3  
TROSHIKHIN* G. i .  
EFFECT OF PROLONGED EXPOSURE TO H I G H  CONCENTRATIUN 
OF OXYGEN ON LUNGS AN0 BLOOD I N  M I C E  
A 6 6 - 8 0 3 8 9  
T R W T s  0. F.s JR. 
WATER IMMERSION TECHNIQUE FOR S IMULATING ZERO 
GRAVITY M O B I L I T Y  PERFORMANCE OF ASTRONAUT I N  
PRESSUR IZEO SPACESUIT 
NASA-TN-0-3054 N 6 6 - 1 4 1 5 1  
TRUMBO, D- 
A C Q U I S I T I O N  OF STEP FUNCTION TRACKING TASK AS 
FUNCTION OF A L T E R N A T I V E S  AN0 SEQUENCE LENGTH 
A 6 6 - 6 0 1 8 0  
TSAOs T.-C. 
MOLECULAR STRUCTURE OF P E P T I D E  CHAINS OF PROTEINS 
TO F I N O  RULES GOVERNING AMINO A C I D S  
N 6 6 - 1 2 6 2 8  
TSOUI C.-L. 
ENZYME CATALYST NECHAN I SMS R E L I T  I ONSHI P BE TWEEN 
ENZYME MOLECULAR STRUCTURE AN0 C A T A L Y T I C  
A C T I V I T Y ,  AN0 FORMATION OF ENZYME INTERMEDIATE 
PRODUCTS N66-  12 629 
TSVETKOVAs 1- V- 
CHINESE CABBAGE SPROUTS GROWN AEROPONICALLY I N  
CLOSEO ECOLOGICAL SYSTEM AS AFFECTED BY 
M I N E R A L I Z E 0  PRODUCTS OF HUMAN WASTE 
A 6 6 - 8 0 3 9 7  
TUCKER9 G. J. 
AIRSICKNESS I N  STUOENT AVIATORS DURING F L I G H T  
T R A I N I N G  AS R E L A T E 0  TO V E S T I B U L A R  AN0 V I S U A L  
S T I M U L I  AN0 A N X I E T Y  A 6 6 - 8 0 2 0 6  
A I R  SICKNESS I N  STUOENT A V I A T O R S  ASSOCIATED WITH 
PEAKS OF PHYSIOLOGICAL AN0 PSYCHOLOGICAL STRESS 
DURING T R A I N I N G  
NSAM-939 N 6 6 - 1 3 7 0 0  
TUTOCHKINA, L e  T. 
ANIMAL STUDY - B I O L O G I C A L  EFFECT OF H IGH ENERGY 
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NASA SCIENTIFIC A N D  TECHNICAL PUBLICATIONS 
TECHNICAL REPORTS: Scientific and technical information considered 
important, complete, and a lasting contribution to existing knowledge. 
TECHNICAL NOTES: 
importance as a contribution to existing knowledge. 
TECHNICAL MEMORANDUMS: 
tion because of preliminary data, security classification, or other reasons. 
CONTRACTOR REPORTS: 
with a NASA contract or grant and released under NASA auspices. 
TECHNICAL TRANSLATIONS: Information published in a foreign 
language considered to merit NASA distribution in English. 
SPECIAL PUBLICATIONS: Information derived from or of value to NASA 
activities. Publications include conference proceedings, monographs, data 
compilations, handbooks, sourcebooks, and special bibliographies. 
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Utilization Reports and Notes; and Technology Surveys. 
Information less broad in scope but nevertheless of 
Information receiving limited distribu- 
Technical information generated in connection 
Details on the availability of these publications may be obtained from: 
SCIENTIFIC AND TECHNICAL INFORMATION DIVISION 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington, D.C. PO546 
